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EARLY GEOLOGICAL WORK. 31T 
INTRODUCTION. 
AREA AND LOCATION. 
Mahaska county is located in about the middle of the south-
eastern portion of Iowa. It is bounded on the north by Jasper 
and Poweshiek, on the east by Keokuk, on the south by Wapello-
and the west by Monroe counties. It includes townships 74 to· 
n north, ranges XIV to XVII west; an area of 576 square 
miles, or 386,640 acres. 
PREVIOUS GEOLOGIOAL WORK. 
This county has long been noted as a great coal-producing 
county and has been visited at different times by several geolo-
gists. Owen*, in his reconnaissance up the Des Moines river in 
1849, noted several outcrops of sub-carboniferous limestone 
within its limits, called attention to the coal of the Muchaki-
nock valley then already mined to a slight extent, and described 
the sandstone at Raven Cliff. In 1856 Worthent passed over-
the same ground, but added little information. In 1867 White:j: 
visited the county and called attention to the presence of Saint 
Louis strata in the beds of the Skunk river. He described the 
mines then in operation and emphasized the abundance of the 
coal present. 
PHYSIOGRAPHY. 
TOPOGRAPHY. 
This county may be conceived as a rolling plateau sloping 
gently from an elevation of 915 feet in the northeast to about 
750 feet in the southwest. Across this plain running approxi-
mately parallel from northwest to southeast are three main 
river valleys and three minor ones which have greatly affected 
the topography of the district. In crossing from a northeast to 
a southwest direction a series of four low ridges or watersheds 
would be encountered, the top~ just touching the ideal plain_ 
·Oeol. Sur. Wisconsin, Iowa nmllUnDQ>;Qta. lU-Ufl. lB.>:? 
tGeoJogyof (owa, 11, laa.I68. 1858. 
;Secoud Ann. Rep. State Goologlst, 91-93. 186S. 
Geology of Iowa, n, 2,jHl61. 18io. 
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. mentioned above. 'fhe erosion of this section has been so 
vigorous and so' widespread that over the greater portion of the 
county the actual aspect of a plain 1ms been greatly obscured' 
In that portion of the county northeast of the North Skunk 
1'i"81' the plateau chul'acter is still the main "feature of the 
landscape. In this region the land varies in elevation from 910 
to 885 feet in elevation; the streams, away from the river, cut-
ting but little below that level. The North Skunk river itself 
has cut below this plain from ninety to ODe hundred feet. Its 
direct tributaries herB are mainly from the north so that it is-
on tbis side that the greatest a.mount of erosion has taken 
place. South of the river the bluffs are usually well marked 
and follow close along the river. 
The strip of countl'y lying between the North and South 
Skunk rivers, preserves toward the west the plateau feature; 
padicularly over the greater part of Prairie township. Near 
Peoria,and over the greater part of Richland township, the plain 
has been badly cut up by Buckley creek and its branches. 
Toward th~ east division of this plateau becomes more and 
more well marked; Middle creek running down its center, or a 
little south of the center, leaving a ridge on either side between 
it and the respeetive branehes of the Skunk. The north ridge 
is the greater and has an elevation varying from 876 feet at 
New Sharon, down to 843 at Tioga. Below this level Middle 
,creek cuts ninety-three feet, while the second ridge, upon the 
crest of which the town of Lacey is built, rises fifty-eight feet 
above Middle creek. l!~rom Lacey south the slope is quite 
abrupt to the bottom lands of the Skunk river at 718 feet. 
The high land between the South Skunk and the Des Moines 
river, which at Oskaloosa rises to 843 feet is likewise divided by 
the valley of the Muchakinoek whieh flows eentrally through 
its western part. This valley is quite deep, being at Evans cut 
down to 734 feet, though it is not large and has few side valleys 
of any extent. From Oskaloosa southeast the plainlike aspect 
becomes more prominent. Cedar creek does not greatly 
roughen the topography, and in general the southeastern part 
of the COUlIty may be considere.d a gently ro1Iing plain varying 
in elevation from 850 to SSO feet. 
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The Des Moiues \'aHey is deep and usually broad. Hancy, 
just west of the county line, and built on the flood plain of the 
river, lies at an elevation of 718 feet. Eddyville with a similar 
location where the ril'er crosses tho south county line, is 677 
feet above sea level. 
Tbe pOltion of this county lying southwest of tbe Des 
Moines riyer is quite broken. 'llhe uplands are 120 to 160 feet 
above the Des Moines. The creeks have usually broad bottom 
lands and numerous tributaries. 
The topographic forIDs observed throughout the region are 
those common to regions covered by drift and altered by ero-
sion. The hills are usually low with gentle rounded slopes. 
Whet·s the rivel's cut across the hardened indurated beds, high 
steep bluffs are occasionally seen. In some cases these beds, as 
for example the Saint Louis along South Skunk northeast of 
Oskaloosa and along the Des Moines opposite Eddyville, form 
well marked terraces skirUng the river. In these cases it 
seems that the stream after cutting out the lal'gcr valley in the 
drift was unable to excavate its channel as rapidly in the 
harder rocks below. 
Table of Elel·atlOlIs. 
LOCALITY. 
Atwood • _______ .••••••••••••• 
Barnes __ .•..•.• __________ • __ •• 
Bea.con . ________ • __ . ____ • ____ . 
Cedal' __ ._. _______ . ___ . _____ . __ 
Eddyville ' ___ ._". __ ' ___ . _____ . 
Evans _. __ .•••.• __ . __ • ____ ._ •. 
Fremont . ___ .... _._. ____ •• _. __ 
Given_._. __ ••. __ . _______ ._. ___ _ 
Harvey _______ . __ . ___ . ________ _ 
t:&~i~~~~-~-.:::=:~::::::::::~ 
North Skunk __ . ___ . ______ •... _ 
Olh-et _._._ ..•. __ . __________ ._ 
OskaloosB • ____ .... ______ . ____ _ 
Roso' BilL._._ .••• _._. _____ .• _. 
Stark ____ . __ • ____ ••••••••• _ ••• 
~~~fh·Sk~;;k·b~idgf;: ::::::~::-
E. Co. line 1 mile west Nassau __ 
Stream near Barnes __ . ______ .. 
River at Atwood ._ •••••••••••• 
South Skunk west of Rose Hill 
NOl'th Skunk. Atwood 
ELEYATlON*. 
722 
915 
736 
872 
677 
j,43 
888 
70-3 
718 
8U 
7GIl 
8,6 
71:0 
818 
!43 
8t2 
&'iii 
83-1 
715 
DlO 
895 
GfI,j 
718 
695 
C.,n. 1. & P. TIy. 
B., C. R. & N. Ry. 
C.,RI.&P. Ry. 
Surve\,. 
Iowa CfJl1tral Ry. 
C., R I. & P. Hy. 
SUI·,ej'. 
Iowa Cenil'al Ry. 
C.,RI.&P.Hy. 
Iowa Central Hr. 
C., R. I. & P. Ry. 
Iowa Ceotral By. 
IOWII Central Ry. 
C., R. I. & P. Ry. 
C" R. I. & P. Ry. 
C., R. I. & P. Ry. 
~~~·1tW.R·, 
IOlva Centl'alIiy. 
B., C. R. & N. Ry. 
B., C. R. & N. Ry. 
C., R. 1. & P. Ry. 
Survey. 
C., B. I. & P. Ry. 
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In this table the elevations credited to the different railways 
_are taken from the engineer's profiles and reduced to sea level. 
Those Cledited to the Survey are based on barometric observa-
-tiOllS con-ected and tied to railway levels. 
DRAIN.\GE. 
Though there is a slight general slope of the present surface 
from the northeast to t.lls southwest the main drainage lines of 
-the county run at right angles to this slope. 
].'I:;urc 30. Drainage of 1IIIlmslm county. 
III the extreme norUleast corner of the couuty is the South 
"English river, here an insignificant prairie stream. This 
region belongs to the drainage system of the Iowa river. The 
:N o1'th Skunk river enters the county almost directly north of 
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-New Sharon. It flows in a southeastedy direction, receiving 
from the north Buck creek, Moore creek and Pleasant Run, and 
from the south, nenr the east county line, .Middle creek, which 
takes its rise well towal'd the northwestern corner of the 
. county. North Skunk throughout a considerable portion of its 
· course has cut through the drift and into the indurated rocks 
exposing both coal measures and underlying beds. Its tribu-
taries do not show exposures of the older strata any considera-
ble distance from the river. 
South Skunk river enters the county about three miles 
south of the northwest corner and leaves it about seven miles 
north of the southeast corner. It is of considerable size, 
though the presence of parallel streams at a short distance, 
makes its tributaries in this county few and insignificant. The 
more important are Buckley creek, flowing from the north near 
Peoria, and Spring creek coming from the south near Oskaloosa. 
Muchakinock creek is formed by the union of two small 
,streams near Leighton. From here it flows southeast eight 
miles to Beacon, from which point it flows slightly east of 
~south to the Des Moines river, with which it unites a short dis-
tance below Eddyville. It does not receive many tributaries, 
Kennebec and Lost creek, both flowing in from the east, being 
· the most important. 
The Des Moines river crosses the southwestern portion of 
the county, entering it about ten miles north of the southwest 
corner and leaving it about the same distance east of the same 
point. The upper portion of its course especially shows the 
record of important changes. Near the mouth of Cedar creek 
; a recent cut off makes a change of nearly four miles in the 
· course of the river. Farther down the river is not so sinuous. 
The valley is quite broad and deep. The bluffs along the river 
rise abruptly 120 to 150 feet with a still farther, but more 
,gradual rise back from it of twenty to fifty feet more. The 
most important tributary which the river receives from the 
east is Saint Joe creek, which rises well toward the northeast 
corner of Scott townshilJ, flows southeast six miles back of the 
hills, cuts through the bluffs, runs three miles along the eastern 
edge of .the Des :Moines flood plain, and thence west to the 
. river. 
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On the .outh side of the De. Moine. the drainage lines all 
run towa.rd the Dortbew, the river receiving three important 
streams from this directioD, Cedar creek, Coal creek and Bluff 
creek. These streams have numerous branches and thoroughly 
drain the region. 
In addition to the streams mentioned abavl' there are two 
others, Cedar creek, in the northeast portion of the county, 
flowing .outh.am through K.okuk county to the North Skunk, 
and Cedar creek in the .outheast portibn of the county flowing 
.outheast through Wapello and Jefferson counties. 
STRATIGRAPHY. 
General Relations oC Strata. 
The .urface depo.its of Mahaska county consist of the 
unconsolidated material of PI.istocene age. Below thls are the 
indurated rocks of' the Carboniferous. Along the principal 
stream the Lower Carboniferous or Mississippian rocks are 
exposed, while over the upland the Upper Carboniferous (coal 
measures) lie between the .. rocks and the drift. 
CIB.SlJilication of Formations. 
Cenozoic. PleIstocene. 
Upper Car-
bonHer- Des Moines. 
Paleozoic. Carboniferous. 
I MI .. h· slpplan. Saint Louis. 
Alluvium 
Loe". 
Drift. 
I Pena. V,nIl. 
Th. indurated rocks of Mahaska county are made up in the 
main of coal measure .trata. These consist larg.ly of shales 
of all Varietie., ranging betw.en the three extreme types:of 
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argillaceous, arenaceous and bituminous. E\'ery gradation 
between the three, the first a firm, black fissile bituminous 
shale, the second a loose, coarse, sandy shale and the third a fine 
grained, compact, blue to gray, argillaceous shale is exhibited. 
Sandstone also forms a considerable portion of the deposits. 
It usually exists in thick, heavy beds or as lenses in sandy 
shales. Coal seams are of not infrequent occurrence, but lime-
stones are rarely found. 'rhese roci{s spread over the entire 
county with the exception of certain narrow strips along the 
streams where they have been cut entirely through and the 
lower beds are exposed. These lower beds, which belong to 
the Mississippian or Lower Carboniferous, consist almost entirely 
of limestones. The upper beds contain thin layers of marl 
which are usually crowded with various fossils. Below these 
marly layers the limestone becomes in places interstratified 
with sandstone bands. 'rhe limestone is usually fine grained, 
compact, ash to brown in color and splits with a clean, con-
choidal fracture. The intercalated layers are frequently of 
considerable thickness. These beds rise at various places along 
the principal water courses from two or three to as much as 
fifty feet in height. They usually exhibit sharp, clean bluffs 
and good exposures. 'rhe distribution of the Saint Louis is 
somewhat ilTegular. While it is only seen in the neighbor-
hood of the larger streams, it is known to occur at no great 
depth below the surface at numerous other points. 
The smface materials of Mahaska county are in common 
with those of the surrounding region of Pleistocene age. They 
are made up largely of till, sand and gravel, loess and allu-
vium; the latter being found along al1 tho different streams. 
DEEPER STRATA. 
Our knowledge of the deep-seated rocks underlying Mahaska. 
county is quite limited. It must be derived entirely from the 
results of deep borings made in neighboring counties. A deep 
well was put down at Oskaloosa, but the record of the strata 
passed through does not seem to have been kept with sufficient 
accuracy to render it valuable for purposes of geological 
cOl·relation . 
.uGRcp 
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A deep well was put down at Sigourney* in the county just 
east, and it is probable that a well put down in :Mahaska county 
would encounter essentially the same strata. 
TYPIOAL SEOTIONS. 
(Tp. 'i"i N., R. XVI W., !e<J. I, Nw. qr., Be. !i.1 
FEEl" tXCHES. 
7. Drlft. ____ ...• __ .... 44 .. '4.4.44..... 2 
6. Sandstone, white, fine grained, with 
lJlant 1'Cma.inS'4444""444~'4"~4 _. 2 
5. Shale, bituminuus.~_ .... 4. ___ ... 4_.___ 12 
4. COIlL .. ______ ._ .. _____ . ____ . _____ .. __ _ 
3. Firs 'clay . ____ •. __ ~ __ ._. __ ._44 ___ .• 4 __ • 
2. Shale, in part bitUl.ninous .•• _~4 •••• _._ 10 
1. Limestone, in ledges of 5 to 20 int~hes._ 6 
Of the above section numbers 2 to 6 represent the Des 
Moines stage, number 4 is Saint Louis. Borings show sixty feet 
of limestono bolow the base as exposed. 
wn,u:A.IlS !lINE SECTION. 
(Tp. IT N., R. X\· W.,see.9, Nw.qr.,Sw. Ii.) 
FEET. 
5. Drift, \'ariable._ .• _4. _____ .. __ ..... ___ • _____ . ___ • 1:2 
4. Shale, bituminous, containing limestone band oue 
foot thick .• ___ .. _ .. __ . ____ 44 __ ... __ 4"' __ .4_ 14 
3. CoaL_. __ • _ ..... ____ ~ .. ____ ._ ... __ ... 4 •••• _...... 4~ 
2. Fireclay, variable in thickness from 0 to 5 feet... 21 
1. Sandswoe, massi\'e, expD3ed._. __ ._ ••.. _._ •.... _._ 'J 
All of the above section below number 4 belongs to the 
coal measures. Number 1 is partially exposed at the neighbor-
ing bridge over North Skunk. 
mnOlf lIIlloUS BECl:ION «I.) 
(Tp.77 N., R. xv W., sec. 23, Sw. qr .• E'c. ".) 
FEET. 
4. Drin_ ...... ___ •• __ ••• _. 4 .. __ •••••••••••••• _...... 4 
3. Glaciated boulders in irregularline .. _4... It 
2. Marl, blue, nrena('eous ....... _~._ ••••• _. ___ . __ ._. 8 
1. Limestone _.~~ .............. ~ •••••• _ •• __ •• _ .. ____ 5 
'l'roc. 10\\":1 Acad. 5cJ., roJ. T, pt. h'., llP.3'l-:R D('s ~lolm's, 18W 
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Figure 31. Quarry ut Union :mlls. 
Numbers 1 and 2 of the,abO\"e are Saint Louis. The coal 
measures do not appear at the river edge though known to 
underlie the drift a short distance back on the hilL 
UN'ION MILLS SECTION (Il). 
(TV. 7, X., R. XV W.o sec. 23. Nw. !]r., So. ~.) 
FEET. 
3. Drift _____________________________________________ 12 
. 2. Shale, bituminous ________________________________ 26 
1. Limestone _____________________________ .__________ (j 
The limestone of the above section belongs to the Saint 
Louis. The shale is imperfect.ly exposed in the lower part and 
a coal seam may be concealed ·there. 
(Tp. ';7"., It. XIV W .• H'c.30,Ew.Qr.) 
.t. Soil ____________ ,,________________________________ 3 
3_ Loess . ___________________________________________ 20 
2. Clay, yeIloI\'" with graveL ________________________ 10 
1. Alludum of flood plain __________________________ 10 
The soil graduates into the loess, the latter being slightly 
modified to a depth of at least three feet. 
ROIII':RTS MILL SECTION. 
(Tp. j(j N., n. XIV lr .. s{'C.l, Sw. qr., Nc. J{ J 
I. Limestone with sandilone interte:tded; imper-
fectlyexposed {Saint Louis) ___________________ 12 
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(Tp. \G N., n. xv W., spc.15, ;;w.qr.) 
FEET. 
O. Limestone, gray, sub-crystnlline with interbedded 
fossiliferous murl.layel's. ______________________ 10 
5. Unexpo5cd ___________ • ______________ • ________ __ __ ]1 
-I. Limestone, ash grey, COlli)lUCL.__________________ 1 
3. Sandstone, soft, yellow ___________________________ _ 
2. Limestone, as ahon~ _______ _ 
l. SllmlstOlIl',!lS above _______ _ 
Numbers 1 to 4- are seen under the east pier of the bridge 
crossing the river at this point. They apparently represent 
the upper Verdi beds. Number 6 is seen in a small, llOW dis-
used quaTry about 200 yards west of the mill. The hills here 
rise ninety-five feet above the river and apparently are made 
up mainly of drift. 
(Tl'.1"6 :-;., R. XIV W., s€c.36, ~e.qr., Sw. U.) 
FEET. 
7. Boulder clay, yellow _____________________________ 30 
n. Sand __________ ._. ___ ._. 2 
5. Boultlel' clay, blue_. _ _ ____ . ___________ . 40 
4. Shale, sandy, in part bituminous. _________ .. ______ 15 
3. Coal.. ___ . __ ._ .. ________ . ______________ . ___ ._.____ 6 
" FirQ cJay._ .. _ .. _. ___ ~. ____________ • ________ .. ___ . 
1: Saudstone, COUl'SO, fOl'ruginous .. __ .• ___ ._ ......... 15 
'rho whole seeMon may bo referred to the coal measures. 
The sandstone, No.1, is exposed in the wagon road near the 
mine where it lies at a higher level than under the coal farther 
east. The shale No.4 is absent over a considerable portion of 
the coalfield. The coal lies on a level only slightly above the 
water in the river. 
(Tp.75:S., R.XIlf \V.,sec.s, Ne. qr.) 
FEET. 
~_ Sandstone, COllI'!'e, quartzose_. _______________ .2. to -1 
-1. Limestone, compact, fine grained __________________ l! 
3. Sandstone as 8OO\'e ___________________________ .3 to 8 
2. Lime3t(lue as abo\"e __________ ._. ______ ._._._. ____ • 21-
1. Sandstone as abo\-e __ • ____ . _______ • ________ • ______ 15 
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'l'his section is exposed in iL railway quuny in Keokuk 
county, a shol" distance east of lhe ~rah"ska county line. It 
FLgurc 32. \'crdi Iwds lwar Atwoo\l. 
belongs to the Verdi beds of the Saint Lonis which may be 
see~, not so well exposed, rising twenty feel:; alJo"o the river 
less tban a half mile below the Columbia mine. 
ON SOUTH SlWN}{ RIYEH. 
ITp. ~j X •. R. XVIII W., s('c.25. EC.<lr.) 
i. Sandstone, coarse, quartzose, yellow .... ___ . 
Ii. Limestone, compact, fine grained_. ______ . ___ ____ Ii 
5_ Sandstone, eOal'lle, mnssiYe, yenow. ____________ . __ 
4. Sandstone as abo\'c. with interbedded limestone 
bands ________ .. _____________________________ _ 
3, Sandstone, masshc, yellow 
3. Sandstbne, with interbedded limestone, in places 
conglomeratic ___________________ _ 
I. Sandstone, course grnined, cross-beddcdj to wate!'& 
edge ______ +~ __ ~. ___ ~ .. _+ __ .___ 12 
This exposure is in :.Marion county neal' where rrhunder 
creek flows into the river. 'I'he beds are Saint Louis, belonging 
apparently to the upper part of the Verdi. 
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IIALLEtroEh'S DMl'CR IECTIOS. 
cTp.MN.,R. XYIIW .. see.Jl, N ... qr) 
FEET. 
2. Moris, calcareous, Ib part laminated 2 
1. Limestone. grey, Bub-crystalline 2 
· ~,'. 
The outcrop is directly opposite the mouth of Ballenger's 
branch and down close to the river. From the wall was col-
lected Proc1l1ciliS ovaills, (?) RIlYJlcoilella oItllJHlCa, Spil'ijeJ' littoni 
and other Saint Louis formB-
WA'rSB WORkS J!EC'1'IO%'!. 
{Tp. 'i6N., R. XIV W., 500.25. Sw.qr., Se. UJ 
FEET. 
3. Drift. ._._. __ .... _. __ . ________ . ______ . _______ .. _.' 30 
2. Shale, bituminous, thIckening under the hilL____ 6 
1. Limelltone, line gI'8ined, compact _________ . __ .. _._ 12 
This exposure is seen immediately below the .Oskaloosa city 
water works.. The limestone is Saint Louis and quite fossiller-
ons, beariug the Pella fauna. It ex.tends along the river some 
distance, varying considerably in exposed thickness. The coal 
measure shales above it are not here exposed to their full thick-
ness. 
Sl'RlNO CREEK 81roTlO%'!. 
(Tp.'i3N., R. XV W.,SIlC. " Nw.ql'.1 
FEET. 
5. Limestone, tbin bedded, with fossiliferous marls.. 2 
4. Limestone, compact, gl'ey._ ...... ____ . ________ .. _ 2 
3. Limestone, fine gra.ined, white _______ .. __________ 10 
2. Sandstone, calcareous _______ .. _._________________ -l 
1. Unexposed _______________________ ._________ ______ 10 
Number 2 of the abeve section is seen on Spring creek near 
its mouth. Number 3 is exposed farther up the creek and has 
been quarried for lime. Numbers 4 and 5 are exposed imme-
diatefy below the mouth of the creek on the river. 
CURRIERS lULL 5ECl'JO' .... 
(Tp. rn N., R. XIV W., sec. 'i, Se. qt'., S •. !-i.1 
FEET • 
. , Drift . __ . ______ •. ____ ... _._._. _____ . ___ .. ________ 60 
1. Sandstone, soh, yellow; in irregular layel'S intt3l'-
bedded \litb sandy shale, becomior argillace· 
onSlOw-am the bose._._ .. ____ .. __________ .. __ 50 
TYPICAL SEOTIONS. 
{Tp. ,5 N., R. XlY W., sec. 15, SW. qT.} 
Ff'.ET. 
I. Limestone, breccinted (5aint Louis) eXJlosed 30 
feeL ab(we the l·h·e1'. _____ • __ .• _. ____ •• _______ 10 
{Tp.75N., It_XIV W.,sec.U,Sw.qT,) 
PEET. 
1. Sandstone, soft, yellow, with heavy cross·bedding 
cxtemlin!!, alon!!' the river l\ mile Or more; 
capped i~ place; by limestone ________ ..... ___ 35 
. (Tp.;$ N., R. XIV W ,sec. 36, Nw_ fiT.) 
FEET. INCHES. 6. Drift. ________ . ______ . ________ • ___ •• ________ 30 
5_ Shale, bituminous ____ .• _. __________________ 12 
4_ Coal ____ .__________________________________ 1 10 
3_ Firc clay___________________________________ I 6 
.) Sandstone _______________ .. ________________ (l 
1. Unexposed to I'i\·cr ___________________ • _____ 10 
Farther up the river from this 
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mine, as well as a short distance ~ 
below it, the middle pOl'Hon of 
the Saint Louis is seen to rise a 
considerable distance above this 
coal seam, the latter resting in _-
an erosion channel in the former. 
The upper part of the Saint Louis FigUr~a1thJ_'~::~~~lo~!~feS;~4i~[~f ~ecn [n 
outcrops near here, is not always clearly exposed, but may be 
seen at several places to consist of limestone. 'rhe sandstone 
below it is well exposed, the il'regular cross-bedding frequently 
being quite prominent, as shown in the sketch. 
O:X DES )[QINES RIVER. 
IfAltI-EY SECTlOS {n}_ 
(Tp. -roN .. R. XYlIrW., sec. 4, Nw. 'IT .. Sw. ~.) 
FEET_ 
3. Drift and locss exposed ___________________________ 10 
.) Grey and ash colored marl with abundant fossils __ 
I. Limestone, bIlle, weathering brown in places, 
thinly bedded aooye {exposed) ________ • __ ~_.___ 12 
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From number 2 of the above section Dr. Keyes collected 
Pcnlremiies konickiullu Hall; j~piJ'ifcl'liti01ii Swallow; Zap/teI'clltis 
pelhensis Worthen; Athyris subfJuudrata Hall; Productus 1lWl'gi· 
lIocillctus Pl"Out and other fmUls. 
IIAlI\'EY SECTIOS (b). 
(Tp. 7~ N •• U. xynr W.o Sl'C. tz.) 
FEET. 
3. Loessand drift _____________ ._._. ___ •••.••. __ 12 to 30 
2. Coal, impure; in part shaly. badly weathered. 12 to 15 
1. Clay ironstone, 110dulcs covered with cone-in-
cone, partly exposed __ ._._ ••. _____ ._ .• ___ _ 
This is the locality mentioned by Owen for the occurrence 
of ·'tutenmerge1." The exposure stretches along the river half 
a mile or more. A ShOl·t distance below (Tp. 75 N., R. XVII 
·W., sec. 18) is an exposure of Saint Louis as foUows: 
2. Lime<;tonc, fino grained, blue ___________ ._________ 12 
J. Sandstone, white, calcareOlls._._________________ 1; 
The outcrop stretches some distance along the river. The 
section given was measured near the center of the exposure. 
BELLEFOUNTAINE (I). 
ITp.75 N., R. XnI W., see. Ill.) 
FEET. 
3. Drift _____________________________________________ Of, 
2. Sandstone, and sandy shales, impel'fectly exposed 104 
1. Limestone, with irregular cross-bedded sandstone layors __________________________________ . _____ 15 
The lowest member of this section is the Saint Louis, and" 
seems to resemble the middle' or Verdi beds. It is well exposed 
OIl the west -side of the river, immediately above the ford. 
Number 2 represents the coal measures as seen in the hills east 
of the river. 
DELI;EFOIJ~"'TAINE SECTION (b). 
crp.~5i'o·.,n.xvII W.,sI'C.3,Se.qr.) 
Near the mouth of Cedar Cl'eek is.seen the section shown in 
the following figure. The measurements represented are about 
200 feet for the horizontal and seventy-five for the vertical. 
The sandstone at the base is capped by eight feet of compact, 
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somewhat earthy limestone. Both have been deeply eroded by 
an ancient water course having a channel with an east and 
west trend. This channel is filled with dark clay and shale, the 
Figure 3t Coallllea!\uI't's I't'sting unconformably U!)()D Saint Louis; nellefountalne. 
whole rising fifty· five feet above the river. There is a bed of 
coaly shale, somewhat irregular and rising rapidly toward the 
east where it is four feet in thickness. Toward the west it 
thins out to about eighteen inches, rising over the limestone. 
This layer is covered by thirty to forty feet of argillaceous and 
sandy shale. 
(T1l.~" N., n. XVII w., sec. 32 ulld3:I., 
This cliff is 137 feet bigh, and is made up of a coarse grained 
coal measure sandstone having a dark red color. It extends 
down to within ten feet of the river, the base being concealed. 
The stone is massive and gives in places single precipitous faces 
of fifty or more feet. 'l'he exposure extends. nearly two miles 
along an old deserted arm of the river. Near the west end is a 
small coal seam, probably continuous with tbe coaly layer 
mentioned in the preceding section, and lying well toward the 
base of the sandstone. Immediately below the cliff, well dig-
gings reveal the presence of the upper fossil bearing pOltion of 
the Saint Louis at a level slightly above the base of the sand-
stone. 
[fp, H N., II. X\'II W .• scc.l, XC.llf.) 
FEET. 
2. Shale, bitllminous, expOBcd ___ ._ ____ 2 
1. Limestone,groy ______ • __ .. _". ______ .•• _____ . ___ 12 
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In this section the lower member is the Saint Louis, seeu at 
the river. The upper member belongs to the nes Moines beds 
aud is exposed a short distance from the mouth of Coal creek. 
(Tp.7t N., It. XVI W.,sec.tQ, Sw.ql'.) 
FEET. 
2. Sha.le, argillaceous, drab to black ... _ ... __________ 20 
1. Limestone, compact, grey _____ .. ____ . __ .. __ .' __ ._ 2 
The lower member (Saint Louis) is seen at the river's edge 
directly west of Given. The upper member (coal measures) is 
exposed a short distauce from the mouth of a small stream 
flowing into the river at this point. 
l'Hiun CREEl;: SECTION. 
(Tp.'H N" R. XVI W.,scc.23, Nw.qr.) 
FEET. 
6. Loess . __ ._. ______ . __ .. '. ____________________ . __ . 15 
5. Sand, yellow ___________________ ._________________ 5 
4. Gravel, coar66, with erratics.____________________ 1 
3. Limestone, thin bedded above, hea.vier below-__ .__ 12 
2. Sandstone, soft___________________________________ 4 
1. Unexposed to river _______________________________ 15 
This section is exposed on the east side of the river opposite 
the mouth of Bluff creek. The surface of the limestone very 
plainly shows the effect of water erosion. 
EnbynLLE SEOIION. 
(Tp. TJ N .• R. XVI \Y., sec. 1, N~. qr., Ne. )i.) 
FEET. 
5. Drift _______ . ____ , . _____ . ____ , ______ .' __ ._________ 20 
4. Shale, bituminous. ___________________________ .___ 3 
3. Coal .. _______________________________ , .. ________ __ 41 
2. Fire clay, grading below into shale _________ .. ____ 20 
1. Limestone, grey, compact, imperfectly exposed ... 70 
The limestone (Saint Louis) is well exposed here along the 
river on both sides. The coal seam is not now worked. 
GeologiCal Formations. 
~USSISSlpPIAN SERIES. 
The Carboniferous rocks of the Mississippi valley may be 
divided into two series: (1) Mississippian (Lower Carbonifer-
ous). (2) Upper Carboniferous. The former is represented in 
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Iowa by three formations, the Kinderhook, Augusta and Saint 
Louis. The Kaskaskia which, in Missouri overlies the Saint 
Louis, is not present over this region. Of the three divisions 
of the Mississippian series present in Iowa, only the upper is" 
exposed in lIahaska county. 
SAINT LOUIS. 
The oldest rocks exposed within the limits of the county 
beiong to this terrain. Their surface, which is characterized 
by great irregularity, lies at a general level about 120 feet below 
the present sudace. Thus it happens that these rocks are only 
exposed along the major streams. As a general statement it 
may be .aid that the flood plains of the North and South" 
Skunk and Des Moines rivers are underlaid by the Saint Louis. 
This is not, however, everywhere true of any of these streams. 
On the North Skunk river the Saint Louis is exposed north 
of New Sharon at the Peter ~Ieyer's quarry, the section of 
which has already been given. Below here no Saint Louis 
appears until Union mills is reached, the interval being occupied 
by the beds of the Des Moines teaain, which are seen to lie at 
or below the level of the water. 
The Saint Louis is well developed at the McBride mill and 
extends down the river from this point a mile or more. It is" 
,"cceeded by the coal measure area in which the Columbia Coal 
mines are located, and which is, in tnrn, abruptly cut off by 
the Saint Louis extending up the liver from Atwood. 
On the South Skunk river the Saint Louis is well developed 
at numerous points as seen in the sections already desclibed. 
Directly east of Oskaloosa, at Currier's mill, is an area extend-
ing along the river nearly two miles in which the coal measures" 
are well exposed down to the water's edge. At each end of 
this area they are quite abruptly replaced by Saint Louis. A 
similar" instance is seen at Raven Cliff where it seems probable 
that the coal measure sandstone extends dOlVn to the water's 
edge, though this can not be determined. 
With the exceptions just enumerated the Saint Louis will 
be found to underlie the bottom land of these rivers. ln th., 
southeastern portion of the county on Cedar creek (Tp. UN., 
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R. XIV W., sec. 29, Se. qr., N e. :1) a ledge of rock was formerly 
exposed and some stone taken out for foundation work. The 
looso blocks remaining on the surface show this to have been 
Saint Louis. North of Fremont the same rock is exposed 
along all the streams and it is not improbable tbat it may 
directly underlie a portion of this land. The surface is covered 
with drift and there are no indications by which such areas if 
present may be separately mapped. Their determiuation must 
accordingly be left to future prospecting with the drill. 
While the very great irregularities in the surface of the 
Saint Louis already mentioned, importantly modify the state-
ment, yet in general it is true that the Saint Louis lies under 
the hills at about the same level as along the streams. 
Lithologically the formation is made up largely of lime-
stoncs. Sa.ndstones form however a not unimpOltant portion 
of the formation particularly in the southeastern portion 
of the county. The limestone is usually a compact, fine-
grained, ash grey to blue variety, with a conchoidal fracture .. 
It is in layers usually from six to twenty-four inches in thick-
ness though in places it is thinner bedded_ The stone is usuaUy 
quite free from impurities and burns readily to a good quality 
of lime; often however it takes 011 an arenaceous or bituminous 
facies. The latter is not as common in Mashaska county as in 
counties farther south and east. At certain points the upper 
layers of the limestone are interbedded with light calcareous 
marls which are exceedingly fossiliferous. This is characteris-
tic of the upper portion of the formation. The lower portio'n 
Qf the Saint Louis in this county becomes decidedly arenaceous. 
Near Bellefountaine is an interesting exposure (Bellefoun-
taind section aj in which the sandstone layer No.1, is heavily 
cross-bedded. Between the sandstone layers there is a thin 
development of limestone which in weathering stands out and 
thus brings out prominently the lamination plains. This is 
represented in figure 35, from a phototakeu just above the ford. 
In the region adjoining Mahaska county the Saint Louis 
formation is seen to be made up of three series of beds. The 
uppermost member is most markedly calcareous, being made 
up largely of heavy bedded limestones. In its upper portion 
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the strata becomes thinner bedded and the interstices are filled 
with 'a light, calcareous marl which is exceedingly fossiliferous, 
From the excellent exposures near Pella, in Marion couuty, 
these have been called the Pella beds. 
'fhe median member of the Saint Louis, the Verdi beds, is 
the thickest and the one most prominently developed in south-
eastern Mahaska, southorn Keokuk and southwestern Washing-
ton counties. It is characterized by a great diversity of 
Figure a,. Cross-ooihll'U Sll.uusIUlll' Ilear 1Jellcrou~taln!;'_ 
structure containing, as it does, Iilnestone~, sandstones and 
breccias. The formation is prevailingly arenaceous as con-
trasted with the formations lying abol'e and below it. The 
sandstones are usually interbedded with thin limestone bands 
which are frequently more or less cherty in appearance, but in 
places clear sandstones of considerablo thickness are encoun-
tered. The brecciated beds, while quite prominent south and 
east of here, are not often exposed in Mahaska county. 
The basal member of the Saint Louis as developed in this 
region consists of tweuty to twenty-Ii ve feet of blue calcareous 
shale, becoming in places an earthy or an arenaceous limestone 
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and weathering readily into a son brown mass. This sub-
·division, which has been called the Springvale beds, does not 
appear within the limits of Mahaska county. 
The sections already described as the ~reyer'ssection, Union 
Mills section, the upper portion of ~rc13ride Mill section, Ballin-
ger's Branch section, Water Works section; upper part of the 
Spring Creek section, Harvey section, lower part of the Raven 
·Cliff and the Given sections, the Bluff Creek section and the 
limestone of the Eddyville section, may all be referred to the 
Pella beds. The Roberts Mill section, the lower part of the 
McBride Mill section, the Atwood section, the Thunder Creek 
section, the Rose Hill Bridge section, the 'rioga sect,iou, and 
the Bellefountaine sections, may be referred to the Verdi beds. 
The character of the two formations, as developed in this 
·county, is sufficiently indicated by tbe details of these sections. 
UPPER CARBONIFEROUS SERIES. 
The coal measures of Iowa are composed of two different 
stages, the lower or Des Moines, and the upper or Missouri. Of 
these the Des Moines terrain is alone present in the region 
under immediate consideration, the Missouri being represented 
in the marine deposits of the southwestern portion of the state. 
DES MOINES STAGE. 
Practically the entire county, with the exception, as already 
noted, of the low land along the major streams, is underlaid by 
the beds of this terrain. The general surface of the upland 
region, as may be seen by referring to the table of .elevations, 
varies in altitude from 822 to 915 feet. This difference is 
·due entirely to the irregnlarities of tbe present surface and 
affects the tbickness of the drift formation only. The low 
lands along the streams yary in elevation from 695 to 718 feet. 
There is thus an average difference of from 120 to 150 feet 
between the upland and the lowland. The upper surface of 
the Saint Louis, as has been explained, is very irregular, yet its 
general elevation is in the neighborhood of 725 feet., so that 
almost the entire difference between the upland and the low-
land may be reckoned as made up of coal measures and drlft. 
COAL llEASURES, 337 
The relative proportion of these two is not constant. In places 
the coal measures are entirely absent, the drift resting directly 
upon the limestone. In others a thickness of sixty feet or 
more of Des DIoines beds intervenes. 
As is now well understood the coal measures of this region 
as a 1'8sult of the rapid thickening and thinning of the individ-
ual strata, are of such an' irregular character that no general 
section which would be true for tbe entire region cau be gi,·en. 
The greater portion of the coal so far worked has been taken 
from the ~fuchakinock valley and hy reason of the large num-
ber of shafts and hare holes put down, the individual strata are 
perhaps hetter known here tban elsewhere. The following 
section, heing that found at Shaft No.8 of the Consolidation 
Coal Co. (Tp. 75 N., R. XVI W., sec. 34, Sw. qr., Se.1) is fairly 
representative. 
18 
7: Shale, grey, argillaceous _________________________ 32 
6. Coal __ . _________ .. _____________ . ___________ ._____ 1! 
5. Sandstone _________________ . ____ .. ___ ,__ -1 
4. Shale, bituminous ____________________________ . ___ 49 
:I. Coal _ ..... _. __ .... _ .. ____ .... ____ .... ___ ... __ .... 1 
2. Fire clay, graduating below· into grey shale______ 35 
1. Limestone {Saint Louisl _________________________ _ 
Tbroughout this valley the order of tbese strata remain 
approximately the same. .The fire clay (No.2) in the cases 
where it' has heen peuetrated is usually somewhat thinner, 
most frequently about twenty feet. Naturally the strata below 
the coal bave not been so tborougbly explored and are not so 
well known as tbose above. Tbe bituminous shale (No.4) is 
quite constant. The sandstone (No.5) the upper coal (No.6) 
and the grey shale (No.7) are usually found, though with con-
siderable variation in thickness, wherever they have not been 
cut away by erosion. An impure, bituminous limestone known 
as "hydraulic rock" sometimes occurs in the bituminous shale. 
It frequently happens that the preglacial erosion has cut down 
into or entirely through the latter. 
At the shaft of the Long Rrothers Coal and Mining Com-
pany in Oskaloosa, the strata present a general agreement with 
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those of tbe Mucbakinock valley, as seen by the following 
section: 
7. Drift . ___ . _________ . ___________ . _. __ ." _____ 00 
6. Sandstono _____ . _____________ . ___ . __ ._'" _, ___ . _. 3 
5. Shalo, "bituminous. ____ . _________ . ____ ._________ 21 
4. Hydraulic rock. __________________ • ___ .. ___ ._.__ 1 
3. Shale, bituminous ____________________ .___ 18 
2. Coal ____ ... _. ___ . ____ .. _____ .".<4._._ •. _." ••. _G! to 7 
1. Fire clay ______ . ____ . ______ . ____ ._ .. _ .... ______ .J 
The full thickness of the fire clay was not here penetrated. 
The coal, however, is evidently of the same horizon as that 
formerly worked in the Standard mine just west of Oskaloosa 
College, at which point it was about twenty-five feet above the 
limestone. Northeast of Oskaloosa the erosion has cut still 
deeper, as s~en in the mines of the Excelsior Coal Company at 
Carhonado. Of the coal measure strata overlying the coal at 
this point, the bituminous shale alone remains, and it does not 
reach its full thickness. In a slope at mine No.5, a total thick-
ness of fifteen feeli was measured. Its thickness is in parts of 
the mine still less, and in a few places no shale at all remains. 
Still farther northeast, in the region between the two branches 
of the Skunk river, such drilling as has been done, shows that 
erosion has been even more active; the shale is' in -most cases 
quite thin or entirely absent. The coal in this direction also 
thins considerably, and in only small areas have beds of good 
workable thickness been so far located. 
In the area northeast of the North Skunk river, as shown 
by the operations of the Colnmbia Coal Company, the same' 
erosion phenomena occur. The section found here shows only 
a few feet of shale. 
FEET. 
6. Soil_~____________________________________________ 1 
5. Drift~_~ _____________________ • __ ~ ____ ________ ._.__ 84 
4. Shale, bituminous ________________________________ 10 
3. Coal ________________ • _______ ________________ ~_____ 51 
2. Fire clay _________________________ .. ______________ 9 
1. Sandstone _____________________ . ____________ .. ___ _ 
The sandstone in this section is exposed in the ~oad west of 
the mine. It is seen here to be a coarse-grained, reddish yellow 
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to white qua,·tzose stolle simila,' to that found elsewhere in the 
Des ~[oines terraill. At the exposures the stone lies at an ele-
vation slightly above tbat in the section described. 
The coal merumres, as seen at Cunier's mill on the South 
Skun\: river, seven miles east of Oskaloosa, consist of fifty feet of 
illterstratified shale amI sandstolle. The following represents 
a typical portion of the exposure: 
FEET. INCHES. 
S. Shalc, with intcrcalate(l laycI';J of sand~tonc 
three to (0111' inches thick. ___ • ____ . ___ ••. _. 12 
7. Sandstone, soft, yellow __ .• _ .. _ . ___ . ______ • ____ _ 
6. Shale, blue, argillaceous ____ • ________ • ______ • __ 
5. Sandstone ______________________ • _____ • __ ". __ "_ 
4. Shale ________ •.•.. _. _________ ._._._ ...•... _ .•. 
:I. Sandstone .. _ .• __ •• _. ___ ...• __ ._ ...•.. _ ....... . 
" Shale ._ ..... _____ ..... ___ ............ _._. __ ._. 
1. Sandstone .. __ ... ________ ._ ........ _____ ... ___ . G 
The individual layers as shown here are not persistent even 
throughout the length of the outcrop. 
Both of the Currier's mill and the Columbia mine exposures 
lie between contiguous outcrops of Saint Louis limestone and in 
each instance the latter rises a considerable distance above the 
base of the sandstones. In each instance it is also true that the 
nearest coal lies above the sandstone. At the Columbia mines 
this fact has been demonstrated' by borings. At Currier's mill 
there is no coal directly above tbe sandstone, the drift resting 
immediately upon it. Back on the hill a short distance is the 
Bacon shaft, a local mine. The section shown here is: 
FEET. 
5. Drift .~ ___ ............. _ ..... _ ..... _______ .... ___ 18 
4. Shale, bitllminuolls_ .... _......................... 17 
3. Coal •• __ ••. _______ .... _ ••• _______ • ___ • ___ .... _ .• _ 
2. Fire clay. ____ ......... _________ •••......• __ .•• ____ 21 
1. Sandstone ____ . _____ .. ____ ... ___ ._. _____________ ._ 
The top of this shaft is 100 feet above the river, SO' that the 
sandstone No.1 may be directly correlated with that exposed 
at the mill. Drilling carried on between the Columbia mine 
and Currier's mill tends to confirm the impression gathered 
from the map that the sandstone exposed at these two points 
is in reality continuous. West of the mill it has not been 
~Gnep 
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definitely traced though certain borings seem to indicate that 
it bears south and east. 
Sandstones do not in this region form a relatively large 
proportion of the Des Moines formation. They usually cover 
but small areas and while they frequently attain considerable 
thickness, with the exception of the thin bed frequently 
encountered in sinking shafts in the Muchakinock valley, none 
have been traced over any great extent of telTitory. In addi-
tion to the sandstone exposed near the Columbia mine and 
CUlTier's mill the principal sandstone exposures of Des Moines 
age are in the neighborhood of New Sharon and at Raven Cliff 
(,fp. 75 N., R. XVII W., sec. 32 and 33). One mile north 01 the 
forme!· point a cut on the Iowa Central railway shows twelve 
feet of coarse.red to yellow sandstone, quite soft and beavily 
cross-bedded. A sandstone occupying the same position is seen 
at the Peter Meyers brick yard. At this point it is full of stig-
maria. 
Neal' Raven Cliff are some of,the most interesting exposures 
in the county. For a distance of two miles along an old channel 
of the Des Moines there are extensive exposures of sandstone. 
The bluff here rises to a total height 01 137 feet above the 
water. Nearly this entire height is made up 0.1 coal measure 
sandstone, it being covered by only a few feet of. drift. The 
stone is .massive, quartzose, red to brown, r~ther soft and 
standing in single precipitous bluffs as much as fifty-two leet 
high. The lower ten feet is covered by a narrow flood plain 
deposit. Toward the south the sandstone runs up against the 
Saint Louis which rises thirty feet or more above the water. 
('fp. 75 N.,R. XVII W., sec. 34, Ne. qr., Nw.i.) On the opposite 
side of the river it has yielded gently to erosion and good 
exposures do not occur, though its presence may occasionally 
be detected for some distance both up and down the river. At 
the upper, west, end of the exposnre the stone is abruptly 
replaced by twenty feet of Saint Louis limestone covered by 
coal measure shales containing a small coal seam which has 
been mined at one or two points. The contact between the 
sandstone and the shale is such as to indicate that the former 
occupies an erosive channel in the latter which has cut down 
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through the shale and into the underlying Saint Louis. Imme-
diately west of where the wagon bridge crosses Cedar (Tp. 75 
N., R. XVII W., sec. 3, Ne. qr., Se. 1) this bed of shale is seen 
to rest unconformably upon the Saint Louis as represented in 
figure 34, 
The Saint Louis is here represented by about twenty feet of 
sandstone, much more regular in character than that shown 
above tbe Bellefountaine ford (see figure) and which is doubt-
less it.s equiva.lent. Resting on this sandstone is about four 
feet of compact grey to buff limestone sucb as is most charac-
tedstic of the Saint Louis of this region. Cutting down into 
both the limestone and the sandstone below the surface of the 
water, is a channel which has been filled with a dark clay or 
shale twenty to thirty feet in thickness .. Running through this 
is a bed of highly bituminous shale or impure coal. The latter 
is quite inegular and rises quite rapidly toward the east where 
it is four feet ill thickness. Toward the west it thins out to 
about eighteen inches, rising over the limestone. This coaly 
layer is covered by thirty to forty feet of argillaceous and 
sandy shale. The coal seam may be traced down to within a 
few feet of the Raven Cliff sandstone and is abruptly cut off by 
the latter. It is thus evident that there are two unconformi-
ties here. One between the limestone and the coal, the general 
unconformity between the Hes Moines beds and the Saint 
Louis, and the other marking an erosive period later than the 
formation of the coal and of sufficient extent and duration to 
cut down aud entirely through it. 
An examination of the section preceding, as well as those 
giveu on succeeding pages, will show at once that the coal 
measures of Mahaska county are most largely composed of 
shale. Shales of two general types are usually encountered. 
The most common is the bituminous shale, a black fissile 
form known among the miners as slate. The second form 
is the argillaceous shale which is usually not so fissile, and 
is found in all colors, dark and drab to grey predominating. 
These shales are most frequently known among miners as soap-
stone. The fire clay found under the coal is usually a modifica-
tion of the latter, being the upper few feet which served as a 
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soil to the coal plants when growing. As a result certain 
chemical changes have taken place, consisting principally of a 
loss of alkalies and iron, rendering the clay available for 
refractory purposes. This change does not usually affect more 
than the upper portion, and the lower part of a thick bed is indis· 
tinguishable from the ordinary grey clay shale. Arenaceous or 
sandy shales are common in coal measures of the Des Moines 
age, but do not in this county form so prominent a portion of 
the whole as either the bituminous or argillaceous shales. 
When encountered the sand content is usually relatively small. 
PLEISTOCENE. 
Covering the indurated rocks of the Carboniferous is a thick 
series of unconsolidated materials of much later origin. They 
are divided into three more or less distinct divisions, the drift, 
loess and alluvium. 
DRIFT. 
The drift deposits cover the entire area of the county. They 
_consist here, as elsewhere, of till, gravel, sand, and clay. The 
till is more widely· and generally distributed than either of the 
other constituents of the drift, and consists of fine yellow clay 
through which is scattered pebbles and erratic boulders of 
various sizes. It is seen in nearly every road side cutting and 
along all the streams. 
A blue bouldCl' clay is frequently encountered but does not 
seem to be so widespread as the yellow clay. When found it 
is lower than the latter. It has been found filling a preglacial 
gorge in the Excelsior mines, and here contains frequent peb-
bles, bits of coal and sticks of wood. 
Sands and gravels, while found in the drift, rarely form 
large beds. Their greater development is along the flood 
plains of the modern rivers. Eddyville is built upon such a 
flood plain, the base being an approximately level bench of 
Saint Louis limestone which is covered by fifteen to twenty 
feet of loose sand and gravel. The latter has been dug for 
some time for railway ballast. 
Glacial Scorings. The direction of the ice flow over north-
eastern Iowa has been determined by McGee, and Keyes has 
LOESS AND ALLUVIUM. 343 
recently summarized tbe obsermtions on glacial stri", tbrougb-
out the state. It is of interest to note here that just outside 
of Mahaska county such stri", have recently been found. 
Opposite Eddyville, as has been said, tbe Saint Louis limestone 
is extensively exposed. It bas been quarried at several points. 
A recently opened quarry showed the stone directly covered by 
the coarse pebbly clay of the drift. At one or two points 
there were small patches of the limestone which showed the 
carving action of the ice. The direction of most of these 
stl'ire was S. 42° E. These striro were, at one point, cut into 
and across by a later set running S. 700 E. 
LOESS. 
The loess is frequently encountered resting on the till. An 
interesting section, showing the relations between the -two, is 
exposed on North Skunk river. (See page 325.) 
The loess covers the uplands and has been used at New 
Sharon and Lacey in clay work. It is more ·usually found in 
an altered form, having largely lost its porosity and become 
more clay-like. There are slight differences in the amount of 
sand content found at different depths. It very frequently 
shows an apparent merging below into the yellow clay. 
ALLUVIUM. 
Alluvial matter is here as elsewhere developed along the 
principal streams. It consists of- the- usual dark loamy soil 
covering the flood plains. Its distribution along the major 
streams may be inferred from the niap showing the extent of the 
Saint Louis areas in the county since both are practically con-
fined to the bottom lands. Tbere is the important difference 
however that the Saint Louis only underlies a portion of the 
bottoms while the alluvium covers all these areas. 
Willd Blown SUIlr/s.-About two miles southeast of Peoria 
(Tp. 77 N., R. XVI W., sec. 26) is an interesting l-jdge of moving 
sand. It is about thirty feet high and a half mile or more long 
with a northwest to southeast trend. The sand is loose, fine, 
and coarsely stratified. It has a motion toward the northeast 
which has made necessary the removal of several houses which 
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stood in its path. The sand has covered up several fences an d 
where the road now crosses the ridge the third fence in vertical 
succession has been put up. The motion has finally been 
stopped by a grove of trees in its path. 
The explanation of the pbenomena is not difficult. The 
combined valleys of tho Skunk river and Buckley creek here 
form a broad bottom land which is bounded by drift hills. 
These on the east side of the valley have a northwest to south-
east trend. Being made up of loose unconsolidated strata and 
exposed to the prevailing winds from the southwest which 
sweep across the wide bottom lands, the finer sands on the top 
• of the hill have become ridged up and are driven forward by 
the wind. While most of the material is doubtless taken from 
the hill upon which the sand ridge rests, it is not improbable 
that a considerable portion is deposited by the wind itself which 
sweeps across the bottom land and when checked by contact 
with the .ridge drops a portion of its load. 
Geological Structure. 
CROSS SECTIONS. 
Harvey to Eddyville (figure 1, plate ix). Near Harvey, just 
west of the Mahaska county line, the Saint Louis rises to an 
elevation about equal to that of the railway station at that 
place, or 718 feet. North and west of here it is covered by 
seventy-five feet of shale which are in turn seen to be overlain 
by the Redrock sandstone. South and east the shales are 
present and contain a seam of coal. The Uedrock is not seen 
below Harvey. At Bellefountaine the middle Saint Louis or 
Verdi beds are exposed, the heavy sandstone member being 
finely cross-bedded (see figure 35). Near the mouth of Coal 
creek, and at other points, the limestone is seen to be overlain 
by coal measures, as also opposite Eddyville. At the latter 
place the Saint Louis rises seventy feet above the water. The 
fall of the river between Harvey and Eddyville is about fifty 
feet, so that the Saint Louis reaches about the same level at 
both points. 
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Alollg 8kllllk Rirer (figure 5, plate ix). Near tbe mouth of 
Thunder creek, in Marion county, the Saint Louis rises twenty-
five to thirty feet above the water, the massive sandstone layers 
showing that the beds belong to the Verdi. Near Peoria, and 
south of tbere on the river, the beds of the upper 01' Pella 
division are seen. For some distance southeast from this point 
no good exposures are found. At the city water works north 
of Oskaloosa the Pella beds are again exposed, being covered 
by tbe black shale of the coal measures. The Saint Louis from 
this point is exposed almost continuously down to Currier's 
mill. It forms a well defined terrace about twenty feet above 
the river. Neal' the mouth of Spring creek the lower portion 
is seen to be made up in part of the heavy sandstones of the 
Verdi. 
At Currier's miII the limestone is abruptly cut out, and a 
bed of sandstone and shale takes its place. This extends ouly 
a short distance along the river when the limestone again 
appears. 'l'hrough White Oak township the limestone contains 
thick layers of heavily cross-bedded sandstone, and may be 
referred to the Verdi. Near the east county line, at one place, 
a small basin has been excavated in the Saint Louis and is filled 
in with shale containing a thin coal seam which has been, to 
some extent, worked. 
Atwood to No,.th 8kllllk (figure 3, plate ix). A mile south of 
where the North Skunk crosses the county line, the Des Moines 
beds are seen to overlie the Saint Louis. Southeast from here 
the only exposures seen belong to the coal measures nntil Union 
Mills is reached, where the Saint Louis reappears. It is 
exposed for some distance along the river, being covered at 
times by black shale (Tp. 77 N., R. XV W., sec. 26, Se. qr.) and 
other coal measure strata. At one point (Tp. 77 N., R. XIV 
W., sec. 30, Sw. qr.) both the Des Uoines beds and Saint Louis 
are cut through by a channel now filled in with drift. At both 
the Roberts and the McBride mills the limestone is interbedded 
with sandstone bands. At the latter place the upper layers of 
the formation also appear with their characteristic fossils. 
At the Columbia mine the Saint Louis is again cut out and 
replaced by the Des Moines beds which extend along the river 
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nearly three miles. The limestone ledge again appears a mile 
or more above Atwood. Between Nortb Skunk and Atwood 
the river falls nearly sixty feet. The top of the Saint Louis at 
Atwood is twenty feet or more below that at North Skunk, a 
difference that seems to be due wholly to erosion. 
Nod" SkUllh· 10 Eddyville (figure 4, plate ix.) At North 
Skunk the Saint Louisis covered by twenty-five feet of coal meas-
ure shale, above which is a sandstone exposed on the railway 
north of New Shawn. It is seen bere to be twelve feet thick 
and its tolal thickness is probably not far from twenty·five 
feet. Nothing but drift is seen between New Sharon and the 
South Skunk river. At the latter point the Saint Louis is again 
seen to be covered by shale. At Oskaloosa the Saint Louis is 
about 125 feet below the surface, the upper sixty feet of this 
distance being drift and the remainder being beds of the Des 
Moines stage. At Given the limestone is probably not more 
than twenty feet below the bed of the Muchakinock. It is 
exposed in the banks of the stream a short distance south of 
here and rises in the hills twenty feet or more above tbe rail-
way track near Eddyville. 
Atwood to Harvey (figure 2, plate ix.) Along this line the 
Saint Louis is exposed at Atwood, south of Rose Hill and at 
Harvey. Between these points the coal measures are covered 
by drift. At Oskaloosa the coal lies about 110 feet below the 
surface, or at an altitude of 733 feet. At Evans it is about 
fifteen feet below the railway or 728 feet above sea level. Near 
Rose Hill it lies at about 720 feet, and at other points at aboul 
the same level. 
DEFORMATIONS. 
The structure of Mahaska county is quite simple. Tbe rocks 
have a gentle dip to the southwest in common with tbose of 
the entire state. In the beds of the Des Moines formation 
local dips in various directions are found, but these are due 
usually to the slight differences in level brought about during 
tbe settling coincident witb the solidification of the strata. 
The county has been singularly free from disturbances since 
the deposition of the rocks and the exposures present are due 
entirely to erosion. The differences in altitude occasionally 
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noted between different outcrops of tIle same formation may 
be referred in nearly every instance to unconformities of ero~ 
.sion. 
No deformations of any great extent have been found in tIle 
county, McGee in his work on northeastern Iowa has traced 
.several slight anticlinals and synclinals having a general nOlth-
west to southeast direction. He thought he found evidence of 
one or two running parallel to these and crossing nrahask. 
county. One of these was called tIle Skunk river and the other 
the Des Moines anticlinal between which lay Oskaloosa syn-
·e1inal. Speaking of the latter anticlinal he says: "The Des 
Moines dver unquestionably follows the crest or southwestern 
.slope of a gentler anticlinal by which the sub-carboniferous 
rocks are brought, not only to the surface, but well up in the 
bordering bluffs from the central part of Marion county nearly 
to the extreme easterll corner of the state"*. 
So far as Uahaska county is concerned no evidence has so 
far been found confumatory of these observations. As has been 
.sbown the Saint Louis limestone is exposed along both the Des 
Moines and the Skunk rivers. While its surface is, in conse-
quence of the profound pre-coal measure erosion to which it 
has been subjected, quite irregular, it still lies at about the 
·same level throughout the county where exposed. 
A line drawn from Atwood to Harvey would cross, though 
not directly, the Skunk river anticlinal, the Oskaloosa synclinal 
,and the Des Moines river anticlinal. Fortunately the levels 
along this line are at hand, being taken from the Chicago, Rock 
Island & Pacific railway. According to this authority Atwood 
is 721 feet above sea level. Just east of the station the Saint 
Louis rises ten to twenty feet above the track. At the point 
where the railway crosses South Skunk the Saint Louis is 
replaced by coal measures, but a short distance below is seen 
to Iie·at about the same level as the track, 718 feet. The coal 
at Oskaloosa, at the Long mine, lies about ninety feet below the 
-track. This coal belongs to the horizon formerly worked at the 
·old Standard mine wllere it was found to lie about twenty feet 
'Pleistocene IiIstor.Y or Xorthcastcrn Iowa. Elc\'cnth Annual I{"port. U.~. 0001. Sur., Jlt. 
l, p.3U. Washingtoll.lB:)-l. 
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above the limestone. This would make the elevation of th" 
Saint Louis at Oskaloosa nearly 733 feet. Other borings in the 
neighborhood confirm this estimate. At Evans the coal lies at 
728 feet and the limestone is known to be not far beneath. At 
Harvey the limestone is on nearly the same level as the track, 
or 718 feet, though at Durham and Flagler. it is slightly higher. 
A comparison of these levels shows that the total variation 
in elevation is not greater than that known to be due at numer-
ous points to erosion alone. A number of the deeper mines near 
Oskaloosa have been carefuUy connected by barometer levels, 
and in each case their greater depth was found to be amply 
accounted for by the greater elevation of the mouth of the 
shaft. The coal aU lies at about the same general level and the 
differences in the level at which it is reached, are due to the 
modern topographic features of the region. 
While no evidence can be found of a series of deformations 
running from northwest to southeast, there is some slight evi-
dence of a series running at right angles to that direction. 
Owen, as early as 1852, caUed attention to certain evidence of 
an anticlinal crossed by the Des Moines near BeUefountaine*. 
The greater part of the difference in elevation noticed here is 
again due to erosion. In view, however, of the fact that the 
Saint Louis exposed here consists of the altern~ting lime and 
sandstone layers characteristic of the middle part of that for-
mation, while at Harvey above, and at the east end of the 
Raven Cliff exposure below, the exposures are of the upper 
fossil-bearing ledges, it is not improbable that a slight anti-
clinal is in reality present. This appears more probable when 
exactly similar phenomena are observed on South SkunkJ near 
the mouth of Thunder creek, and on North Skunk near both 
the Roberts and the McBride mills. 
These deformations do not appear to he of great extent and 
in Mahaska county cannot be directly connected with one 
another. In Keokuk county to the east similar deformations 
have been noted and traced across the couuty. 
·01.'01. Sur. Wis., Iowa and Minn., p.1l5. Phlladelphln, 1852. 
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UNCONFORMITIES. 
Two widespread unconformities occur within the strata of 
the county, and s6verallocal unconformities mark time breaks. 
of less extent. 
The first erosive interval of which we have any record in 
this county is that which succeeded the deposition of the Saint 
Louis strata. The time intervening between the Saint Louis 
and the Des lIoinesstages and represented further southward by 
the Kaskaskia deposits of Missouri, is throughont Iowa a period 
of erosion rather than of deposition. The Saint Louis beds were· 
raised to a considerable elevation above the sea; the waters . 
. retreated south and west; a drainage system was developed 
and the continent was gradually carved into topographic forms 
not gJ:eatly different from those now found. 
After a period of time, of the length of which we have no 
guides for measurement, the land again sank beneath -the 
encroaching waters and the shore deposits of the lower coal 
measures filled up the irregularities of the old surface. Nat-
urally enough the first deposits laid down in the new series', 
were the coarser sandstones and shales. The former are more 
usually found filling the irregularities of the old surface, as 
near the Columbia mine. At Currier's mill sandstone is inter-
stratified with shale, and near the mouth of Cedar creek shale 
alone is seen. As the conditions became more stable the finer' 
shales and coal seams were formed over these earlier beds. 
This unconformity has been noticed by many workers and 
carefully studied. .There are probably no places wbere it is 
shown to better advantage than at tbe localities already men-
tioned. (See figure 34.) 
Local unconformities in the coal measures themselves are· 
by no means uncommon. They have been found at many-
points and are occasionally encountered in mining, Keyes" 
has called attention to a profound erosion immediately subse-
quent tothe deposition of the Red Rock sandstone. The Raven, 
'Stratlgrapby of tbe Carboniferous In C{lotral Iowa. Bul. Oeol. Soc. Amerlcu, U,277-29Z~ 
18m. 
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Cliff sandstone seems to have been deposited after a similar, if 
not the same, period of erosion. The argument for its uncon~ 
formability has already been stated. Its relations to the Red 
Rock sandstone do not seem to be close. The latter rests appar-
"ntly conformably upon a series of coal·bearing shales seventy-
five feet thick which are unconformable upon the Saint Louis. 
'l'hey may be traced down the river to Raven Cliff where the 
Raven Cliff sandstone is seen to rest unconformably upon the 
lower portion of tbese sbales. Tbe Raven Cliff sandstone is 
then, later tban tbe Rea Rock and probably contemporaneous 
witb the coal seam which is unconformable upon the latter. 
The Raven Cliff sandstone is the latest member of the Des 
Moines formation found in Mabaska county and cuts tbrough a 
bed of shales which is apparently connected with those found· 
:above the Currier's mill sandstone. The Raven Cliff Rock does 
not appear to cover any large area, It may be traced on the 
·east side of the river for a few miles but has not been encoun-
tered in the mining operations near Evans and Beacon. It 
seems to have been a local deposit only and lay in a narrow 
-channel cut through the coal measure into the limestone. 
The later widespread unconformity is that existing between 
the unconsolidated deposits of the Pleistocene and the indur-
~~~ _~ =-~-~ , -~=C="'3-
FlgUfC36. Drift chunnelln coul; ExcelSior mine, Carbonado, 
,ated rocks below. During the period preceding the ice invasion 
this county suffered profound erosion by whicb a large propor-
tion of the coal measures was carried away and deep channels 
cut in the remainder. These channels have been found at 
.several points, but are Dot well enough known to allow tbe 
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COAL MEASURES. 
reconstrnction of the dl:ainage system of that 
time. There is some evidence of a deep drift 
channel running under a part of Oskaloosa, and 
from there southeast to Fremont, though this 
has never been accurately traced. In the mines 
minor channels filled with blue clay containing 
gravel ~ and wood, or with sand have been 
encountered at several points. One of the most 
interesting of these is seen in Excelsior No.5, 
at Carbonado. Here in driving an entry such 
a channel was encountered running from north-
west to southeast. It was found to be sixty 
feet wide at this point, while 300 feet distant, ~ 
on a parallel entry it did not cut through the ~ 
coal. The channel has sharp, clear cut sides ~ 
and it is at one point V -shaped. (Figure 36.) "-
At another the channel is very narrow, and it ~ 
is filled with loose, red sand. The sides of the ~ 
coal, as seen here, are polished in a manner sug- i 
gestive of ice action. g 
These two major unconformities lie above s-
and below the coal beds, and both are factors .~ 
in the present limitation of available beds. • 
The general relations of the strata are shown ~ 
in figure 37, an ideal cross section of the county g 
from northeast to southwest. ~ 
EXPLANATION OF PLATE. 
In plate ix the numbers refer to the various 
formations as follows: (1) Angusta, (2) Spring-
vale, (3) Verdi, (4) Pella, (5) Des Moines, (6) 
Drift. 
COAL. 
MINES. 
Mahaska county has long been the most 
productive coal county in the state. At pres-
ent there are thirty mines in operation, about 
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half of the number being commercial or shipping mines with 
·outputs of from 200 to 1,000 tons per day. The annual output 
for the county is considerably more than one million tons. 
Mines are DOW operated in nine townships, but the mining 
industry is very irregularly distributed, a very large proportion 
·of the coal being mined within a few miles of Oskaloosa, and 
the greater portion being obtained within the Muchakinock 
valley. The mines of the county may conveniently be- con-
sidered in several groups more or less arbitrarily defined, yet 
on the whole baving a natural basis for classification. These 
groups include the Buck Creek mines, Columbia mines, Rose 
HilI mines, Spring Creek mines, Oskaloosa mines, Leighton 
mines, Evans mines, Beacon mines, Muchakinock mines, Lost 
Creek mines, Cedar Creek mines and Coal Creek mines. 
Bilek creek mines. Buck creek is a small stream Howing 
southwest into the North Skunk river about three miles east of 
New Sharon. Both Buck creek and the North Skunk in this 
region flow over the drift which here directly overlies the coal 
measures. On the latter stream the Saint Louis is exposed 
within a few miles both above and below the mines, and 
probably lies at no great depth beneath the coal. Between 
these two outcrops of the limestone is a small basin in which 
coal measures occur and over a considerable area of which 
coal is known to be present. Mines are now being worked here 
at three points. The most northerly is the Evans mine, a slope 
l,ocated nearly within a mile of the north county line. Near 
by is the Smith mine and a half mile southward is the Williams 
opening, all operating in the same coal.-
As seen at the latter place the coal is four and a half feet 
thick though it shows considerable variations and an average 
for the district would probably be nearer tbree and a half feet . 
. The section at this mine is: 
COAL MEASURES, 
FEET. IXCHES. 
4. Shale, bituminous, fi 5 5 i I e, 
below, with one-foot Hme-
rock band_ .. ___ ... _____ . ___ H 
3. Coal ___ ._ .... _____ .. ______ .. ' 4 
2. Fire cla.y, drab, \'lIriablc in 
thickness from 0 to 5 feet.. 2 
1. Sandstone, massiyc (ex}lo:;;edl. 2 
Plgurc:J:!l. CQ:lllmd in Wl1Uams mIne, 
ncar StJw S!mroll. 
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The greatest thickness of coal known in this area is six feet; 
but as stated most of it is thinner. The coal is not greatly 
fanited, only an occasional small slip being fouud. It is slightly 
undulatory in character. Tbe shale is usually, so far as known, 
of sufficient thickness to afford a good roof. 
The mines so far opened in this region have all been small 
country banks so the extent of the seam is not known. At one 
point west of the river (Tp. 77 N., R. XV W., sec. 18, Se. qr.) 
coal has been mined which pl'obably belongs to the same seam. 
If so the known area exteuds in an irregnlar northeast·south-
west direction for a distance of three miles with a maximum 
width of one and a half miles. 
Colulllbia mil/es.-These mines, which include the two shafts 
of the Columbia Coal Company and a local mine, are located 
in the extreme southeast corner of 1I0nroe township a short 
distance north of Atwood. The Colnmbia mines have a switch 
from the Ohicago & Northwestern railway, but the other mine 
is operated for local trade only. A section of the strata at this 
point has alt-eady been given. 'I'he basal sandstone seen here 
has been traced some little distance south and west and is 
known to attain a considerable thickness. 
The'details of the section tlnough the coal are as follows: 
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!-'EET. 
4. Shale, dark COIOl'ed, val'iabJe thickness 2 
3. Coal, containing some clay-ironstone __ 6 
2. Fire clay______________________________ 3 
1. Sandstone, light colored,rather massiTe (exposed in road near by). ___________ 15 
Figure (19. Seam of coal In Columbia 
shaft. R(lse TIm. 
This coal shows the usual variations with regard to position 
and thickness. Over a considerable portion of the area of 
known coal the shale roof has been cut away and a stiff blue 
clay laid down upon it. This is not suitable for a roof, and 
hence only a limited amount of the coal can be removed. Its total 
extent is not known. The coal measure may be traced some 
distance up the river as indicated by the presence of shale at 
one or two points. Prospect holes also reveal the' presence of 
coal measnre shales on sections 20 and 30 of the adjoining 
township in Keokuk county (Tp. 76 N., R. XIV W.) though no 
workable coal is known to exist nearer in that direction than 
the What Cheer mines. It is not probable that the Columbia 
coal extends over more than a limited area. 
Rose Hill 1II;lIes.-The mines near this place do not strictly 
belong to one group, but may be conveniently grouped together 
under a single heading. Three miles northwest of Rose Hill is 
the Bacon mine, now operated by Michael Carey. The coal 
found here is stratigraphicalJy above tbe coal measure sandstone 
exposed at Currier's mill. It is five and one-balf to seven 
and a half feet in thickness. There is a slight difference in the 
quality of the upper and lower coal, the upper appearing 
brighter and heavier though there is no true parting. The roof 
is a dark shale of good quality throughout. About one mile 
west (Tp. 75 N., R. XV W., sec. I, Nw. qr.) a coal believed to 
belong to the same seam was formerly mined. 
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Four miles southwest of Rose Hill and 011 the opposite side 
of the river, coal has also been mined some distance back from 
the river. The Bolton mine, located at this point, is worked in 
a coal occnpying a position but little above the Saint Louis. 
The section of the shaft shows: 
FEET. 
-I. Drift ____ . ________________ .. __ •.. _. _____ . ____ . _____ 30 
3. Shale, bitumiuous ______ •• __ . __ . ___________ . ___ . ____ 25 
.) Coal .. _____ . __ . ____ . __ . ______ . _________ . __ .. __ ._ .. _ 3i-
1. Fire clay __ . __ . ___ .. ___ . __ . _________________ .. ____ ._ 
The exact distance intervening between the coal and the 
limestone has not been ascertained. A mile and a half north-
east of the Bolton mine (Tp. 75 N., R. XIV W., sec. 16, Sw. qr.) 
coal presumably of the same horizon was formerly reached by' 
a drift driven in from the river. A short distance east of this 
drift at the bridge south of Rose Hill, the limestone appears, as 
well as in the hills opposite this old mine. 
Seven miles southeast of Rose Hill, or four miles north of 
Fremont there is a small coal measure area. The coal is 
twenty-two inches thick and is covered by about twelve feet 'of 
shale, the whole occupying a narrow gorge gouged out of the 
Saint Louis. The coal is reached by a drift, and only one 
small mine, the Howell, is in operation. The coal measures 
extend for a half mile or less along the south bank of the l'iver, 
hut do not appear on tbe nortb side. 
Tbe coal apparently bas only a limited oxtent as the Quarton 
prospect shaft, a shod distance nortbeast of Fremont, showed 
hardly enough coal to be distinguished from the shale. The 
section passed through by that shaft was as follows: 
FEET. 
5. Drift, sand, gra\"cl and clays_ ..... _.~ ___ ._:. _____ .___ .0 
4. Sho.le, black, fissilc, coaly belm,. . __ .. _. __ .. __ . __ .. __ 
3. Fire clay __ . ______ .. _ ... _ . _______ .. ________ . _____ .. _. 
_. Shale, grcy, indurated, somewhat sandy __ ...... _.... 10 
1. Saint Louis limcstonc, fossiliferous ________ ._. ___ .. _. 30 
Sprill!J creek milles.-About two miles northeast of Oskaloosa 
at Carbonado is a group of mines including shafts 4 and 5 of the 
Excelsior Coal Company and the Hoover mine. These all 
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work the s.me co.l which lies .t a depth of about 15 to 90 feet 
below the general level of the country. The Excelsior mines 
ship over a switch from the Iowa Central railroad and haNe 
been in operation for five years. Before they were opened the 
company operated mines in the Muchakinock valley. The 
Hoover mine is older and takes coal from territory completely 
surrounded by that of the Excelsior Coal Company. It is oper-
ated for local trade. 
The following measurements represent the average details 
of the beds: 
FEET. 
4. Shale, argillaceous, gl'eYi with some plant. rcmalns_~ ]0 
3. Sbale, bituminous, fissile; with many plant rema}ns__ Ii 
2. CoaL ________________________ . _____ . ____ . ~ ____ ~~ ___ . (j 
I. Firo clay, exposed_. _____ • ___ ~ _____ • ____ .___________ 3 
The coal is of good quality and presents usually a good 
workable thickness. It shows considerable variation in alti-
tude, this variation being in places so rapid as to make the 
haulage difficult. A tail rope is used on the main haulage 
ways in the Excelsior mines. The roof has been badly weak-
ened by erosion, and in places is entirely cut away. The drift 
channel encountered here has been already described. 
Southwest of the Carbonado mines and within the limits of 
the city is the Economy mine which takes coal from a depth of 
eighty feet. The coal is four and a half to five and a half feet 
in thickness and covered bytbirty-five feet of grey shale. Near 
this mine in the pit of tbe Oskaloosa Paving Brick Company a 
coal seam is exposed which is doubtless a continuation of that 
at the Economy mine. The coal at these two points serves as 
a connecting link between the coal of the Spring creek and 
Osk~loosa districts. Though the coal of these districts is proba-
bly not now directly connected, it is not unlikely that at one 
time it was and that the separation is due to later erosion. 
Oskaloosa min,s.-While there are places under Oskaloosa 
where coal has been cut away or is only tbin and of poor qual-
ity the greater part of the city is built over a good coal bed. A 
number of small mines were formerly operated just north of 
town, but these are all abandoned. South and west of the city 
good coal is mined at several points. 
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The Long Brothers Coal and Mining Company operate a 
mine in the southern part of the city. They ha,'e °a switch 
from the Burlington & Western railway and also ship on the 
Chicago, Rock Island & Pacific. 
The coal lies at a depth of 110 feet. It varies in thickness 
up to eight feet, the average being from six to six and a half. 
It is usually qnite level, tbe undulations being neither rapid nor 
great in total variation. A washont north and west of the 
shaft has been traced some distance, '['he coal found at the 
Long mine is probably identical with that exposed at the Gnth· 
rie brick yard and mined at several points near there. '['he 
mines now working it are small and snpply a local trade only, 
though formerly some of the large and important mines, includ· 
ing the Acme and Standard (Tp, 75 N., R. XVI W., sec. 14, Se. 
qr.) obtained coal from this horizon. 
The mines now working include the McFay aud Cook slope 
where the coal is fonr feet four inches thick, IheAndrews mine, 
a shallow shaft having coal varying from three and a half to 
five feet thick, and the Guthrie mine sixty feet deep and with 
coal from five to seven feet thick, all located north of the 
Chicago, Hock Island & Pacific railway. Between the main line 
and the Beacon cnt·off track are two small mines. At Logue's 
mine, a shaft, the section shows: 
FEE'l'. 
3_ Drift ___________________________________________ • __ ._ 16 
2. Shale, bituminous __ •• ___________________ .___________ 20 
1. Coal ____ *. ___ 0 ____________ • ________________________ :1 t04 
This coal is also reached by a slope just south of this mine 
and may be a higher seam than that met in the othm's, 
though more probably, it is the same. In the same section is 
Mine No. I, of the Oskaloosa Coal Company located on a switch 
from the Iowa Central railroad. The coal is here from six to 
seven feet in thickness and is reached at a depth of eighty feet. 
Lcigidol! 1II;IIC8,-The mines of this and the succeeding 
groups with the exception of the Cedar Creek and Coal Creek 
mines all fall within the Muchakinock miley and to a cer· 
tain extent belong together. Inasmuch, howel'er, as they are 
'not known to constitnte a continuous coal seam, bnt rather are 
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known in many cases to ba discontinuous and to belong to dif-
ferant basins, it seams best to consider them separately. 
The coal near Leighton and Fishville lies near the surface 
and has been reached in part by drifts and slopes. The Davis 
mine, formerly known as the Leighton, is a shaft thirty feet 
deep with coal five feet in thickness and with a good hard roof. 
Near this mine are a number of abandoned drifts formerly 
known as the Hoover mines. The Patterson mine, southwest of 
the Davis, is seventy·six feet deep and works in coal four and a 
half to five feet thick. Near the FishvilJe station is Fishville 
mine No.2, a shaft fifty feet deep. The section exposed in this 
mine is: 
FEET. 
3, Shale, tlark gray, exposed._________________________ 5 
2. CoaL ____________________________________________ 3! to 5i 
1. Fire cla.y, exposed. ___________ ,______________________ 2 
Era1ls mines.-The American mine, located a half mile west 
of the railway station on the Chicago, Rock Island & Pacific 
railway, is one of the largest mines in the slate. It has been in 
operation fifteen years, in which time the workings have 
extended south nearly two miles. The coal is hauled to the foot 
of the slope in trains of twelve to fifteen cars by a continuous 
rope and is there hoisted to the dump in trains of six cal·S by 
an independent rope. The main hauling is done on two par-
allel entries one for ingoing and the other for outgoing cars. 
A bore hole near the mine (Tp. 75, N., R. XVI W., sec. 18, 
Sw. qr.J showed the following strata: 
FEET. INCHES. 
G. Drift ______ ~ ______________ . ___________ . ______ 18 
5. Shale, grey. ____ ._. ___________ ._._. _____ .___ 8 
4, COaL________________________________________ I 
3. Shale, grey ___________________ . _____________ 25 
2. Shale, bituminous ____ . ______________________ 47 
1. Coal________________________________________ 6 
The coal is reached at the mine by a slope and lies about 
fifteen reet below the railway, or at an altitude of about 728 
feet. It varies in thickness from five to seven feet or more but 
averages a little oyer six feet. A section measured as follows: 
· COAL lIEASURES. 
l>'EET. INCHES. 
4. Shale, grey, somewhat fissile, of ton tauded 
In la.yers of grey And white, e:qlOseu___ __ -l 
a. Coal, often with a local uC\'elojlment of a 
four-inch cannel-like lllYCl' ill the lowe)' 
part .. _____ .. __________ . __ .. ________ .. __ IU 
2. Shale, black, bituminous, fis3ile, manr coal 
plants _______ . ____ . ________ .... __ . _____ _ 
1. Fire clay, \,hite, exposed .. ___ .. __ .. ________ a 
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The parting shown here is not .1 ways present, being in fact 
usually absent. It consists of a lun'd cannel· like layer, which 
while baving tbe appearance of bony coal really burns as well 
as the remainder. Ironstone nodules and bands occur in parts 
of the mine, being usually foullli near the top of the seam. 
There occurs at one point a mass of this material twelve feet 
in length aud two leet in thickness. 
o A number of small faults h,\'e Leen found in the mine one 
being represented in figure 3S, where the line of movement in 
passing through an irregular band of ironstone has been 
deflected from its course. 'fhe Americau Mine now only takes 
Figure -ro. Fault. In Aml.'rlcan mine. E\·uns. Line ot. slip passing 
through Ironstone. 
out coal from south of the railway, but it is expected soon to 
open up territory lying immediately north of the present 
opening. 
Near Olivet some coal has been mined for local purposes 
and a mile and a half south of Evans is the Hull mine also sup-
plying local trade. 
Beacon mille.s.-Coal has. been extensively mined in t.his 
vicinity for many years and there is a considerable number of 
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abandoned mines. '1'h08e which are now working belong in 
reality to three groups of two each. How closely the coal of 
these different groups is connected cannot now be stated. It is 
more than probable that areas of low coal separate them. 
The G-arfield Coal Company operates a slope mine about one 
mile west of Beacon station using tail rope haulage and ship-
ping on the Chicago, Rock Island & Pa.cific. The section as 
measured in the mine is: 
INCHES. 
4. Shale, bituminous, with fossils in pyrite, full 
thiokness30 tQ 40 leoti exposed__________ 8 
3, CoaL. ___ . __________ .". _________ ._. ________ _ 
2. Fire clay ___________________________________ _ 
1. Fire clay with considerable grit. ___________ _ 
The coal shows the nsual variation in thickness, bnt the 
above section is a' fair average.· At one point the coal is divided 
by a layer of shale ss shown in the accompanying figure, 
- -=--~-- =- - - - -= ---=-----=---==-
~~=---=-=--~~--- - - -
~~ 
Figure fl. Shale ba.nds 10. coo.l sea.m. Garfield Mine, Beacou. 
which probably represents an incursion of sediment during the 
formation of the coal. An impure limerock containing brackish 
water forms, occasionally makes its appearance above the coal. 
The Beacon Coal Company operates a small slope near the 
station. ' 
There is a small stream flowing into the Muchakinock from 
the northwest just below Deacon. A spur from the Chicago, 
Rock Island & Pacific railway has been built up this stream. 
On it are located the Green mine and the Oskaloosa No.2, about 
two miles west of the station. The coal at the two mines is 
essentially the same, mnning up in places to seven and a half 
COAL MEASURES. 361 
reet iu thickness with an avcrage of about six feet. It has the 
usual black shale roof, here quite fossiliferous. 
A mile and a half south of Beacon is an area of coal which 
is being opened up by two mines, the Consolidation No.8 and 
Oskaloosa No.3, both having connection with the Chicago, 
Rock Island & Pacific and both having been recently opened. 
The section of the former has already been given and that at 
the other does nnt differ essentially. The coal iu this basin is 
marked by greater irregularities in position and thickness than 
that worked farther east. The presence of impure limestone 
or U hydraulic rock" is more frequent; six feet of this rock 
being found immediately O\'er the coal at the Oskaloosa shaft. 
In the Consolidation No.8, the usual number of small faults 
and rolls is found. There are also two points at which the 
action of undergrouud water is shown in cutting out the strata 
helow, probably in part the Saint Louis, which is known here 
to be not far below the coal, and allowing the coal to be crushed 
down into the depression. The phenomena are identical in all 
particulars with those seen in limestone countries and known 
as sink holes. At one point in the mine such a hole tweuty-
one feet in diameter was encountered. The fire clay had 
washed down. into it and the coal ahove h,.d in part given way. 
The passage was sufficiently clear to act as a drain. At another 
point the coal has given waY'beneath the pressure and the area 
is now one of loose, finely broken or crushed coal, with· fine 
calcite seams, 
The upper coal seam is exposed in the ravine near Mine 
No.8. It is here quite thin as shown in following section: 
FEET. 
a. Limestone, impure, bituminou8____________________ H 
2. CoaL _______________ . _. ____________ . __ . __ . ______ ._._ 1 
1. Sandstone, exposed. ____________________________ .___ 4 
Mlte/lakinGek 1Il;nes.-The mines formerly located at Mucha-
kinock have been worked out and ahandoned, the newer mines 
being located farther north. The greater part of the area under-
laid by the Muchakinock coal has already been exhausted as it 
has been worked as heavily as any coal in the state. In addi-
tion to the Consolidation mines, the old Excelsior mines drew 
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their supply from thiB basin. The coal lies in an irregular area 
about two and one-half miles east and west by three and a 
quarter north and south. Its eastern limit is just beyond the 
mine of the Iowa Fuel Company at Colon, and its nOl·thern 
runs just north of the Consolidation mines 6 and 7. The coal 
does not connect directly with that of the other basins, low 
coal shales and "hydraulic" rock occupying it.s place along the 
dividing lines. The bed lies at a general elevation of thirty 
feet above the underlying limestone with fire clay, graduating 
below into shales, between. The upper coal is usually found 
wherever the cover is sufficient to have pl'otected it. It varies 
in tbickness from one to four feet, bnt it is poor quality and of 
no value. 
There are three mines now working in this basin all being 
large and well equipped and having connection with the 
Chicago & Northwesteru railway. They are Consolidation No. 
6, Consolidation No.7 and Iowa Fuel Company. At the first 
the section passed through by the shaft was: 
FEET. 6. Drift . •.• ___ . _____ . ______ ~ ____ . ___________________ . 70 
5. Shale, grey, a.rgillaceous ________ .. _____________ ._ 28i 
.4, COaL_____________________________________________ 2 
3. Sandstone ____________________ ._. _______________ ._ 3t 
2. Shale, bituminous _______________________________ 40' 
1. CoaL __ ~_~ ____ ~ ___________ ~ ___ : ••• _ •••• ___________ 7 
At No.7 the shaft is not so deep and the strata over the 
black shale have been cut away, drift taking its place. At the 
mine of the Iowa Fuel Company the "hydraulic rock" forms the 
roof over a part of the mine. This overlies the coal for a dis-
tance of 150 feet from the sbaft. The coal vaties from four to 
six and a half feet in thickness. A section measured in the 
mine showed: 
FEET. 
3. Shale, bituminous __________________________ ._______ it 
2. Coal with occasional pyrit-e near the middle of the 
seam ___ .: _____________ . _________ .______________ 5! 
1. Fire clay. exposed__________________________________ 2 
West of Given is a small coal area diBtinct from that of 
Muchakinock yet closely related to it. Formerly a considera-
ble number of mines were operated in it, but now the Gliffith, 
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a local mine, is the only one running. The bluff neal' the Grif-
fith mine shows the following: 
FEET. 
5. Shale, dark grer, somewhat fissile .. 
. :1. Coal .. _............................. 1 
3. Fireclay, and clayshalc ............ 10 
UI\"~n. 
Lost creek lIIines.-Southeast of the Muchakinock mmmg 
district is one from which considerahle coal has been taken. 
The mines along Lost creek itself were small local mines and 
are not now worked. The principal mine now in operatiOl,l is 
the Pekay mine of the Whitebreast Fuel Compal1Y. This is 
located on a branch of the Iowa, Sonthern railway connecting 
at Pekay junction with the Iowa Central. 'l'he coal here varies 
from four and a half to six feet in thickness one section show-
ing: 
PEET. 
3. Shale, dark colored, greatest thickness ob.3el'ved .___ 8 
2. Coal, normal thiokness ___ . __ ..... _ .... __ ............ 6' 
1. Fire clay a.nd light colored shale (exposed ill entry 
below fault}. ________ . ___________ .... _________ .. ~_. 9 
A II hydraulic rock" occurs over the slate in places and fre-
quently comes down close to the coal. 
The coal outcrops on the creek west of the mine., It forms 
a separate basin being cut off from the coal north and west by 
the usual poor coal and hydraulic rock. The area east shows 
thin coal in pockets, the better portion of the field runniug off 
to the southeast. 
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An interesting step fault occurs in the' 
main entry near the shaft. In a distance of 
twenty-five yards going south the strata rise 
nine feet. Then there is a fault having a 
throw of about two feet. Five yards farther 
on there is a drop of II ve feet. From this 
point tho strata gradually fall by a series of 
lIexures, reaching to the level of the track 
in a distance of twelve yards. Northwest of 
the Pekay mine is the Perkins, a small local 
mine. About three miles north of Eddyville 
prospecting has shown the presence of an 
area of thick coal in which a mine is to be 
opened at once. It will be connected witb 
the Iowa Central railway by a spur. 
Gedal' cl'eek mines.-Near the mouth of 
Cedar creek is a small seam of' coal as 
already mentioned. This has been worked 
for local purposes at one or two points near-
Tracy. The Hallowell and Ream mines, 
working only in the winter, obtain coal from 
this seam. 
Coal creek mines.-In the area southwest 
of the Des Moines river but little coal mining 
has been done, the absence of a railway 
probably being the main retarding canse. 
Along Coal creek sbale and coal outcrop at 
numerous points. Near Eveland postofficE> 
an impure coal seam ten feet thick shows in 
the creek. The section here is: 
FEET. 
3. Sandstone, 8ba.ly •• _ •• __ •• _.~_. ____ 12 
2. Coa.I, impure, shaly __ .. _._________ 10 
1. Fire clay, seen in mine.___________ 3 
A drift, the Richardson, is operated in this 
coal. Of the whole section exposed barely 
four feet are worth mining and of this a. 
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considerably less amount is really \'aluahle. Other mines have 
at times been operated neal' here. 
COAL LANDS. 
The territory in the southwest· has beeu in part prospected 
by drilling and is known to contain considerable thick coal 
which, however, lies as usual in irregular basins of small extent. 
A. considerable amount of it can be profitably mined, 200 acres 
now being held by one company. A. large proportion will how-
ever, never sustain anything larger than local mines. The 
Muchakinock valley bas so far proveu the most productive· 
portion of the county. The lower part of the valley has been 
beavily worked and contains but little undeveloped territory. 
Farther. north, between Evans and Pella, there are large areas 
of land which may prove productive. Thick coal is known to 
OCcur at one or two points. In the southeast the coal, so far as· 
known, is thin and scattered. It is not improbable that consid-
erable areas are not even underlain by coal measures but the 
facts are not known with sufficient accuracy to admit of 
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detailed mapping in this particular region. Between the two 
branches of the Skunk river, while prospecting has so far 
revealed the presence of thin coal only, thicker veins probably 
occur. In the northeast there are probably considerable areas 
of workable coal. The drift is thick and very little drilling 
has been done .. 
In general it may be slated that all the area marked on the 
map as Des Moines is legitimate ground for prospecting, though 
only a part of it will ever be found to contain workable coal. 
The exact limits of the individual coal basins can only be 
determinedbythoroughprospecting with the drill. 
1\l~ahask8 County Mines. 
i ~ ~ ~ 
11: Q Q CI! 
~ .&! J.: & ~ 
American ____________ '. _______________ • _______ ~ XVI ~~~ 
Andrews ____________________________ ._________ 75 XVI 14 Sw Se 
BacoD. ____ ~ _____ • _____________________________ 15 XIV 6 Nw Ne 
Bolton . __________ • _____________________ . __ • ____ 75 XlV 20 Sw Ne 
Carbonado ·L ______ .___________________________ 75 XV 8 Sw Ne 
Carbonado 5___________________________________ 75 XV 8 Sw Se 
Columbia ______ . ___ . _______ . ___________ .~ ••.. ~. 16 XIV 30 No Sw 
Consolidation 6................................. 75 XVI 36 Nw Ne 
Consolida.tion 7 .................... ,............ 75 XVI 36 Ne Ne 
Consolidation 8 .•..•. " •••••.........•.... ~...... 75 XVI 34 Sw Sw 
Da.is-·~"'...,._.................................. 75 XVI 1 Sw Nw 
Economy .:-:.:,; •• ~ •• ~ .••..••...••.••• .: •• _... •.•• 75 XV 18 Ne Sw 
Evans ...••.••••••...••.. ~..................... 71 x\r 8 Ne Si 
Fishville.; ..........• _ ......................... 75 XVI 12 No Ne 
Garfield .. : •••.••••.••........••••..•.•...•.••.• 15 XVI 22 Sw Se 
Green" .•...••••••••••••• _ .••••• ___ •• __ •••••••. i5 XVI 28 Ne Ne 
Guthrie ~.:................ ....•..•.....•....•.•. 75 XVI- 13 Ne Nw 
Hoover. __ ._ ••.•••..• ~_ .•. _..................... ';5 XV 8 Ne Sw 
HowelL •........••... _......................... i5 XIV 36 Nw Na 
~~~~l~:rT~1H~:~::m~~~~·~~mm;jj~ Ii ~m ~ ff f~ 
Oskaloosa 2........................ ........ 75 XVI 28 Ne Nw 
O::.kaloosa 3 .. _ .......... _ ...................... 75 XVI 34 Sa Ne 
Pattersou .•• ~ •.•..••...•.•..•.....•....••••. _". 75 XVII 2 Se Sa 
Pekar •.• ___ ........ _......................... 74 XV 20 Nw Nw 
Perkins '~ __ ""' ___ ...• ~ •.• _................... 74 XV 19 Ne Nw 
Ream .....••. •.•.••••••.•.•••.••..••.••...••.• 75 XVII 32 Ne Nw 
Richardson ...•..••...•.. _ .• _ ...••.•.•...••.•. __ 74 XVII 10 Sw Se 
Smith •..•..•.••.••• __ ._ .. "~_ ...... _............ 71 XV 9 No Sw 
Tompson-•.•..••.••..••••• _ ............ ;........ 74 XY 18 Sw Sw 
Williams •.•...•.•....•....•. _........... 17 XV 9 Sw Nw 
DISTRIBUTION AND OIIARACTER OF CLAYS. 367 
CLAYS. 
DISTRIBUTION AND OllARAOT&R. 
Mahaska connty is well supplied with excellent material for 
the manufacture of clay products. The coal measures, drift 
and the alluvial deposits all furnish material of considerable 
value. As has been explained the coal measures practically 
underlie the entire county. They are made up to a very con-
siderable extent of shales. These shales have three type forms, 
arenaceous shales, bituminous shales and argillaceous shales, 
with an infinite variety of inter-forms. The arenaceous 01' sandy 
shale grades on the one hand imperceptibly into solid saud-
stone, and on the other into argillaceous, or clay shales. Rarely 
it grades dh·ectly into the bituminous form. The latter may 
become more' and more bituminous until it becomes a bony 
coal from which the transition into good coal is often seen. 
It may on the other hand lose its bituminous content and 
become an argillaceous shale. The latter is the form in which 
tbe great mass of the coal measure shales of the region occur, 
the others representing exceptional developments or facies. It 
is also the form valuable in clay work. The others can not be 
used alone and only to a limited extent in connection with clay 
shales. The latter are usuaUy drab to blue in color, though the 
most brilliaut colors, such as red amI yellow are also found. 
Clay shale occurs in beds of considerable thickness all through 
the coal measures and affords the best of material for common 
brick and tile, paving brick, sewer pipe and other coarser 
grades of clay ware. It is often of considerable pmity and 
adapted to the manufacture of various forIlls of pottery. 'llhis 
grade of clay when found in close connection with the coal 
seams is known as fire clay. Not all of the material, however, 
known by that name in mining regions is of the same grade, 
and not aU of it can be used for refractory wares. Neverthe-
less there are here abundant supplies of such material of excel-
lent quality. It has so far only been used experimentally for 
local purposes. 
The clays whicb are or" glacial origin are found in the upper 
portion of the drift. Those which occur in the lower portion 
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are too impure for use. They belong to the till and a~e filled 
with gravel, sand and other impurities. The upper clays, 
which are found throughout the county covering the higher 
lauds are probably derived from the loess by alteration. 
The upper parMan is oxidized and altered into a son. In this 
form it is used for the manufacture of hand-made brick exactly 
as alluvium is used. -The greater portion of the clay is, how-
ever, taken from beneath this soil layer, a thickness of ten to 
twenty feet being nsually available. This clay is drab to blue 
with blotches of yellow. It does not usually show stratifica-
tion. Jointing is frequently developed. It exists in large 
quantities, in a pure state, is easily worked and burns to a good 
color. The chief difficulty to be encounteted in its use is that 
-of checking while drying. Great c"al'e must be used to prevent 
this. The clay will not dry rapidly and so far patent dry houses 
have been only measurably successful. 
In addition to the two sources of material mentioned above 
there is a third. In this county as elsewhere the flood plains 
-of the larger streams, and to some extent of the smaller streams 
also, are made up of alluvial material. This is the black, loose 
textured soil which covers the bottom lands. [t has long beeu 
used for the manufacture of brick. It is everywhere ayailable, 
easily worked, and makes a good grade of common brick. 
CLAY INDUSTRIES. 
Madin and Burket have a new and well equipped plant at 
the nodh edge of town. The clay used belongs to the Pleisto-
cene being the altered loess described above. n is mixed with 
about ten per cent of a soft coal measure sandstone which is 
ground and mixed with the clay. It is moulded on a Freese 
machine and dried in an Andrews dry house. This has a capac-
ity of 28,000 brick, or 14,000 tile. The brick and tile are loaded 
on No. 70 Haymond cars at the machine and ron directly into 
the dry shed. The brick drys in abqut Dve days and the tile in _ 
half as long. The product is burned in down draft kilns, being 
water-smoked two days. An excellent grade of both brick and 
tile with a good color is made. 
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Peter Meyers operates a small brick plant one and a half _ 
miles north of New Sharon. The clay now used is a drift clay 
similar to that used at the Martin and Burket faclory. Coal 
measures also occur, and both shale and fire clay have been 
used experimentally with good results. The material is 
moulded on a Penfield machine, dried under open sheds, and 
burned in a down draft kiln. 
Charles Hull mamlfactures brick and tile at this point, the 
factory being located on the Iowa Central railway at the north 
edge of town. The clay is of the usual character being ·taken 
from the loess. It is obtained from a railway cut near the fac-
tory. The clay is moulded on a Penfield machine and dried 
under closed sheds. It is burned in two down draft kilns. A 
- center draft kiln is also used aud has given excellent satislac-
tion. It burns the brick more ovenly than the others. 
Just sontheast 01 the depot is a brick yard. The clay is 
taken from a cut at the end 01 the yard and is 01 the loess type 
already described. It is worked as a stiff mud, dried on plates 
under sheds with canvas curtains and burned in cased kilns. 
'1'he brick have a good color. 
The Oskaloosa Paving Brick Company has a large plant 
about one mile east of the square on a switch from the Chicago, 
Rock Island & Pacific railway. The material used is largely of 
Des Moines age, though some drilt clay is mixed with it. The 
~ection exposed in the pit is: 
FEET. 
5, Drift, largely altered loess with some gneiss pebbles 
and a few large boulders dissiminated in it. _______ 20 
4. Shalo, blue; makes a good hrick, but does not stand 
the frost as well as the bottom shale. _____________ 10 
3. Shale, \'Cl'Y bituminous, "black jack". _____________ _ 
2. Coal, good qua!itYi apparently the attonuated edge 
of a six foot seam fOl1nerly worked on- the southern 
slope of tbis same rldge. ________________________ H to 2 
J. Shale, grey, homogeneous except for thin Hncanf coal 
and occasional pyrite b'llls; plant remains abundant 30 
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The shale is mixed with drift clay in the proportion of about 
four to one. A Galesburg dry pan crusher is used, a Penfield 
temperer and a large Penfield brick machine. The ~rick are 
dried in a Standard dry kiln. The total capacity of the kiln is 
40,000, and the brick are dried in twenty-four hours. In burning 
thtee large Dewhurst aud two clamp kilns are used, 'the brick 
being water-smoked two or three days and burned in about 
twelve. The company has a large annual outputmaiuly of 
paving brick, only a few building brick being made. 
The L. C. Guthrie plaut is located a half mile west of O.ka-
,loosa on the extension of Third street. The section as seen in 
the clay pit here is as follows: 
FEET. 
6, Soil. _______________________________ ._____________ 2 
5. Gravel, fine. _____________________________ ._______ 2 
4. Clay, yellow, jointy __ ~----_--------.------------- 12 
3. Clay, blue, shaly ____ .' __ .'. ____ . _____ . _______ ._.' 13 
2. Coal.. __________________________ _ ._._' .. _.' .. ____ 3 
I. Fire clay ._ ... '._. __________________________ . __ .. _-. <;l -
FIgure 4;. Clay at the Guthrie clay pit. 
Of the above section Nos. 5 and 6 are Pleistocene age while 
all below may be referred to the Des Moiues terrain. The 
disturbance shown in the sketch is not due to the settling result-
ing from the mining of the coal seam under the surrounding 
territory, but has taken place before the grayels of the Pleis-
tocene were deposited as shown by the figure. The· clay used 
is from Nos. 3 and 4 of the above section. It is moulded on a 
Kilk & Soris (Arian, Mich.) blick and tile machine, dried under 
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open sheds and hurned in cased kilns. 'rhe product is of excel· 
lent quality. This factory has not been in operation since the 
season of 1893. 
~Ir. N. Logue is located iust west of Guthrie. This yard has 
been in operation for a number of yeal'S and has an important 
trade. The clay corresponding to No.1 of the Guthrie section 
is mixed with the black snrface soil taken from a neighboring 
field in the proportion of 1 to 3. The bricks are hand mada 
dried ill the SUll and burned in cased kilns of which four are 
now in use. 
Northeast of Oskaloosa on Spring creek the alluvium has 
long been used for brick. Mr. 'Yes. Kirkham operates a yard. 
The matel'ial gathered from the immediate vicinity is worked 
by hand, SUll dried and burned in cased kilns. Mr. Sam Kil'k-
ham has recently opened a similar yard in the immediate 
vicinity. 
John Dawson and Company have long manufactured brick 
and tile at Fremont. The works are located dircct.ly east of 
town on the Iowa Central railway. '1'he clay used is glachtlJ 
being an altered loess similar to that used throughout the 
region. It is mixed with "Oue to one and oue-half pCI' cent of 
coke and cinders obtained by griuding the fUl'llace ash. 'rhis 
causes the clay to dry more easily and lessens the loss from 
checking of the ware. Coal slack has also been used, but 
proyed not to be so satisfactory as the cinders. Expe.rimellts 
have also been made with saw dust. One Emmett brick and 
tile machine is used, and there are closed drying sheds in which 
the ware dries in from oue to two weeks. The burniug is done 
in Dawson kilns. TIle fire brick needed are made on the place 
from fire clay obtained at Kirkville. 'l'hiLt OCCUrillg north of 
town on the SkunkrivBr has also been experimented with, but 
the results so far have only been moderately succe~sflll. 
A considerable number of the older buildings in Eddyville 
were made of brick manufactured in the vicinity. Of recent 
years the brick yards have not been very extensively operated. 
270 Rep 
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James Heki is opening a new yard a short distance north of 
town wbere hand·made brick will be made from the alluvial 
material covOl'ing a small bottom laud. A cased kiln will be 
used ill burning the product. 
Mr. Frank Harbor is also opening a yard not far from Con-
solidation Mine No. S, some distance north of Eddyville. Allu-
vial materials will be made up by hand. 
About one and a half miles south of BeacouMr. William 
Crossin burns a few brick. Alluvial material from the bottom 
laud of the Muchakinock is used, being moulded by hand and 
burned in cased kilns. 
'l'he only pottery in the county is that of Klinkoff Brothers, 
about three miles riorth of Eddyville. The clay used outcrops 
near the old Excelsior No.5 mine, and is hauled from there to 
the pottery. Other clays have been tried, that from the Pekay 
mine being found to be quite good. Clay from a mile and a 
half north of Frederick is too sandy to be used alone, but mixed 
with one-foulth of fire clay makes a good ware. 
The Excelsior clay alone is now used. It is soaked one hour 
and then ground in a pit and moulded on wheels. Three 
wheels are now in use and another is to be put in operation 
SOOD. The ware is dried over a furnace in about two bours. 
It can be dried in the sun. It is burned in a 10 by 11,\ foot up 
draft kiln in about thidy·six hours, mainly with coal. Wood 
is used to finish the firing. The output consists of jugs, jars, . 
chums, milkpans, flower pots and similar wares varying in size 
up to fifteen gallons. Black ware only is made, though a good 
grade of white ware will soon be put on the market. The 
operation of the pottery was suspended for a time, but work 
has recently been resumed. In former years about 90,000 gal-
lons were sold annually, the output going mainly to Oskaloosa 
and neighboring tOWllS. 
LI~E. 
In the earlier days lime was burned at a number of points 
throughout Mahaska county. Recently the competition of the 
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Port Byron and the Louisiaua limes has nearly forced the local 
product out of the market. 
The limestone found within the couuty is not of the best 
quality for lime. A good rock for lime-burning must be free 
from impurities: A l)erfectly pure limestone (en CO,) is ra.rely 
or never found, the rock containing some if not all of the fol-
lowing imlmrities: silica, allumiuulll, oxide of iron, oxide of 
magnesia, and traces of the allmlies. The presence of these 
influence largely the reactions which occur during the process 
of manufacture and use. It has been found that the presence 
of magnesia under certain circumstances is beneficial, yielding 
a lime of greater strength and which stands the weather better. 
It is very largely this which gives the limes from eastern Iowa 
their pre-eminence. Limes made from rock containing less 
than ten per cent of the ingredients mentioned above are called 
common, fat or rich limes. 'l'hey have a specific gravity of 
about 2.3, are amOl'phons, somewhat spongy, highly caustic, 
quite infusible and possess a great a\1idity for w.tter. In the 
process of slacking their yolume is augmented from two to three 
and a half times the oTiginal mass. In hardening into carbonate 
of liIlle they shrink so much that they cannot be used as mortar 
without being mixed with sand. 'fhey have no hydraulic prop-
m·ties and are unsuitable for use under ·water or in damp situ-
ations, though widely applicable elsewhere. 
It is lime of this charader which may be burned from the 
limestone occuning ill this county. The process of manufac-
ture as followed here is quite simple. A rough kiln is built in 
the side of the hill and walled WitJl rock or brick. Into it arc 
loaded alternate layers of limerock and coal aud the whole is 
fired. 'rile capacitJY of the various kilns varies as does ahw the 
length of time for bUl"lling. Therock used is a very pUl'e white 
lime rock but Duly occurs in thin ledges. The Saint Louis lime-
rock of the region is characteristically irregular in Chaill.cter 
and the rock of a quality suitable" for bUl'llillg lime is only a 
small portion of the total amonnt present. The fact that the 
different ledges vary greatly, some requiring more time than 
others for burning. has not been sufliciently noted by persons 
engaged in the manufacture oE lime. All the" rock at a given 
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place is burned together and this probably to some extent 
accounts for the fact that while the product is a clear, white 
lime, well adapted to finishing work, it.is not so' strong as the 
imported limes. 
At present only two kilns are in operation. One is north-
east of Oskaloosa on Spring creek and is operated by C. P. 
Seip. The second is about four miles northwest of Oskaloosa 
near the South Skunk river and is operated by Peter Nelson. 
Both are s,mall common kilns and only a small amount of lime 
is burned. Mr. Jbhn Malone formerly operated a draw kiln 
near the mouth of Spring creek where a good lime was made, 
about 100 hushels per day being burned. This has not been in 
operation for four years. Other kilns were located near here, 
as well as just north of town near the Quaker church) near 
Fremont and near Bellefontaine. At the latter point consid-
eI'able quantities were formerly burned and shipped down the 
rhTer by boat. These 1rilns have not been operated for some 
years. 
BUILDING STONES. 
, 
The quarry iudustry of the county is not great, being con-
fined to a few openings for the purpose of supplying local trade 
only. Of the two formations occurring in the county the Saint 
Louis alone furnishes rock for building. A soft sandstone 
belonging to the Des Moines formation andocclll'ringnear New 
Sharon has been used to some extent in a pulverized form in 
making brick, but is not suitable for use as a building stone. 
The upper part of the Saint Louis in Marion county near 
Pella, and in Monroe county opposite Eddyville, yields consid-
erable stone. In Mahaska county, however, the most produc~ 
tive ledges have been cut away by erosion and only a few feet 
of good rock is left. These few ledges yield all the rock now 
quarried. They may be well seen at Peter ~reyer's quarry north 
of New Sharon. The stone exposed here is the usual fine 
grained, ash to grey limestone, breaking with a conchoidal frac-
ture and lying in thin ledges separated by partings of clay. 
The ledges present, which are fairly representative of those 
occurring in the county, are as follows. 
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8. Limestone __ • ____ ._ •...... __ .•••.....••••.•••.. ~ ... 
i, Limestone ..•• _ ... _ ........ _ ....•. 
Ii. Limestone_ ..••....•.. 
• '), Lilllestono •.•• ~ ....... _..... _ ................ H 
.J. Lime5tone .•. ~_~ ........ ___ ......... ______ ... _ ._.... 20 
:t Limestone ..... _ .•. _ .......... _....... 8 
OJ Cluy ..... ~ ...................... _ ......... ~ 
I. Lilllcstone ...•••.. __ .~ ..... ~._ .......... ~~ ........ _ •. 
At Union Mil1s is a small quarry not now operated, where 
the stone shows an exposure of five feet,. It has been worked 
intermittently for the last nine years and has supplied founda-
tion rock for the mill and other buildings near. A similar 
quarry, also abandoned, is located opposite the 1'tlcBride mill 
three miles southwest of Indianapolis. 
Near Peoria in the llOrthwest part ·of the county, stone is 
occasionally taken out at a number of points along Skun]{ river 
and 13uckeye creek. VV. P. Barnard and ·A. D. Smith operate 
small quarries for the local trade about three miles south of 
Peoria. North of Oskaloosa, near the city water works, is a 
bluff where stone is frequently quarried. The rock is of the 
usual character. Northeast of town, near the mouth of Spring 
creek, rock bas been taken out for the constrnction of a dam 
and the foundation of a mill. The stone comes mainly from 
two ledges from sixteen to twenty inches tllick. A short dis-
tance south of Given similar ledges are quarried to a sJllall 
extent from the banks of the :Muchakinock. About one mile 
south of the station is the Castle quarry, in which, beneath 
eight to ten feet of stripping, there -is an exposure of thin sholly 
limestone about three feet thick. Below that are two ledges 
of hea,'y limestone from \~lhich the main outcrop of the quarry 
is taken. 
The sandstone found at Raven Oliff has never been utilized. 
It is of good color, is easily quarried and of inexhaustive quan· 
tity. 'I'hough soft it is believed it is sufiiciently hard for all 
ordinary purposes. The ease with which it could be worked 
and its good color would render it quite valuable. 
The stone quarried in the county sells at from S1.50 to S3.00 
per perch, depending upon the quality of the stone and' the 
locality at which it is quarried. 
376 GEOLOGY OF MAHASKA COUNTY. 
SOILS. 
The soils of ~Iahaska county belong to two types which, 
while different in origin, arB not greatly different in character. 
The uplands oyer the entire county are made up of the drift 
over which bas been spread a thin mantle of loess. The loess 
has usually a thickness of ten to twenty feet. It differs some-
what from the loess found along the UisSQul'i river and long 
known as the bluff formation. It is less porous and has more 
of a clay-like charactol'. 'llhe upper portion, from six to 
eighteen inches, has become changed, being blacker and con-
taining humus. This graduates below insensibly into tho 
clay-like loess. The black upper portion forms the soil over 
the greater part of the county and the loess· derived clay idhe 
usual subsoil. The combination is very productive, being 
especially well adapted to COl'll. 
Along the river 1md the smaller streams are flood plains of 
widths depending largely on the size and age of the river, and 
over these the second type of eoil occurs. This resembles in 
general appearance the upper portion of the soil just described 
and is distinguished from it by the fact that the subsoil is 
exactly similar to the soil itself. This deposit is further distin-
guished ill its mode of origin, not beiug developed ill situ from 
the matel'ial beneath but being washed in from outside sources. 
That the river itself frequently changes its position 1'ela-
tively to the ·sides of the valley is a fact patent to the observa-
tion of all. A big ox bow becomes cut off, is ,then a slough, and 
finally silts up and becomes bottom land, the river in the mean-
time running on the opposite side of the valley. The river 
thus running first on one side and then on the other, cuts out 
a wide yalley. In times of high water these low lands are 
covered by water ",-hich, haying only a slow motion, is forced to 
drop part of its load and thus the low lands are built up. 
Another factor quite important is that the bluffs on either side 
on being exposed to the air crumble down easily and wear back 
often to a position considerably beyond any at which the river 
ever washed their base. The loess aboye being loose and here 
thin, yields 1'eadily to overplacement and creeps down the 
slopes of the hills. The npper or changed portion being that 
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which is looser, yields most readily, and thus the soil of the 
uplands is in reality the source of the lowland soil. In the 
latter position it is however, mixed more 01' less with the extra-
neous drift matter and is somewhat thicker so that its properties 
are slightly different. On the whole however, it requires the 
same cultivation and yields much the same crOl)8. 
WATEfi SUPPLY. 
Mahaska county is quite abundantly supplied with surface 
water. The three larger streams of the l'8gion do not go dry 
even in the most protracted drouths, while their numerous 
tributaries usually afford an abundant supply of excellent water 
for agricultural and stock purposes. This together with the 
large amount of grass land has made the region famous for 
stock raising. Wells may be obtained in almost any portion of 
the county at moderate depths. 'l'hroughout the drift are 
small pockets of sand and gravel which yield an unfailing 
supply of good water. These are of irregular distribution and 
do not form horizons which call be traced over any large al'ea. 
At the base of the drift, between it and the indurated rocks is 
a good water horizon. 
The Des ~,[oines beds do not often yield good water, it being 
usually impregnated with sulphul' and mineral salts. For this 
reason the mines largely depend upon reservoirs of surface 
watel'. 'rhe Saint Louis here as elsewhere usually yields water, 
it being found in the s<tudy layers between the limestone 
ledges. 
WATEH POWl<;R. 
'l'he larger streams of ~Iahaska county are capable of yield-
ing considerable power. The total fall of the North Skunk, 
within the limits of the county is sixty feet; of the South 
Skunk seventy-five feet, and of the Des Moines fifty-four feet. 
The amount of water in these streams has not been calculated, 
but it is considerable and has always been adequate to all 
demands made upon it. 
There are now on the NOl'th Skunk three mills which 
derive their power fro111 that stream. The Union "Mill (1'p. 77 
N., H. XV W., sec. 22, Se. qr.) has a five foot fall aud thirty-five 
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hOl~a power is now used. At the Hoberts mill (Tp.77 N., R. 
XprW.; seo. 4. Nw. qr.) there is a seven foot fall an~ thi}'~'y'-five 
to' forty horse power is generated. At the McBride mill (Tp. 7~·N., 11. XIV W., sec. 15, Sa. gr.) there is an eight foot fall and 
PQ5ver is generated for two forby horse power" wheels .. Th.3se 
mills have been in opm'ation for a number of years and only in 
a few instances ,has the water supply been insufficient. ' 
I' On the South Skunk l'iver tlvD ~ills are now in operation, 
and another is being built. The Albert mill near the Oskaloosa 
city water works station, (Tp. 7(; N., Il. XVI W., sec. 25, Sw. itr.) 
hq-s been i.n operation for twenty-seyen years._ TIlere are tbi'ee 
wheels here and from forty to sixty borse power is utilized. In 
the last tell years the condition of the water has only caused the 
mill ,to be idle a few days. Foul' miles northeast of _ Oskaloosa 
a ':new mill is being built which will nse about sixty horse 
power. Courier's mm, sev~n miles east of Oskaloosa, is one" of 
the' older' mills on the .river and us~s 'the usual horse pmver, 
forty to sjxty. At this mill power is used not only for grinding 
b~t a snuill dynamo is also driven which lights the mill and a 
few p.eighboring houses . 
. T,here are n~ mms along the Des l\Ioines, f01:,· while th~re is 
a9 a~undallce of water and good sites are not rare, the .cost of 
damming' so large a stream has Jleretofore proven prohibitive. 
At the time it was proposed to, utilize the river for slack water 
n'avigatjon, it was carefully surveyed and three of tho proposed 
dams were located in the county. Number 18 was a short dis-
t~nce above the mouth 'of the Muchakinock, number 19 was 
almost directly west of Gh'ren and llumber20was near the Belle-
fou·ntaine. All of these sites are available and considerable 
power could be readily obtained. 
", The importance of water power derived from the smaller 
streams is being newly appreciated. The cheapness and ease 
'fith which it is obtained, combined with its permanent and 
desirable character, render it a source of profit. Transformed 
into electricity it is readily available at considerable distances 
from its source. 
ROCK AND BRICK FOR ROADS. 3i9 
ROAD ~1"\TEmALS, 
, TherEds iiI this county a large and rEmdil]' a\'aihible' 8npi)ly 
of good road material. The gravel beds which in some locali-
ties forr4 so prominent a part of the drift are uot here COUllllOn. 
Sitch. gravel as is obtained usually comes from along tho rivers, 
and the beds found there are largely the result of the resorting 
action of the present streams whereby the finer malerials of the 
driftis washed away and the gntYel left in beds. 'l'he gravel 
terrace at EddY\'ille, already meutioned, seems to have been 
formed at some earJieI' period in the history of the river. . 
Sand is obtained at a number of points in the drift and large 
quantities are shipped from Eddyville to Oskaloosa lor use in 
street paving. I 
Clay of such a character as to be readily available for road 
making in the form 9f burned clay can be obtained at almost 
any point in the county. The shale and slack from the old 
dumps at the mines, after blU'ning, yield a very desirable arti-
cle for .road making. The use of this material before burning 
is, however, usually a great mistal<e, as it slacks and in wet 
weather is nearly as bad as the loose dirt, Paving brick"' of 
excellent quality' can be manufactured at sevel'al points and ~re 
already largely used in Oskaloosa. The expense of manufacture 
renders them unavailable for use outside of cities. 
Uock of good character for r~ad purposes can readily be 
found along .any of th,e larger streams. For its use it is imper~ 
ative that the ground be thoroughly prepared before it be laid 
down and the rock he broken carefully before being laid. No 
stone more than one and one-half to two inches in diameter 
should be placed on the road. At certain points in the c~nnty 
wqere rock has been used in macadamizing, the pieces used have 
be'm so large the people prefer to drive in the mud along the 
roadsiqe rather than jolt over the.rough stone of ·t.he Himproved" 
road bed. Such work might almost .as well not be done at ajl. 
STATISTICS. 
The following tahle shows the amount and ,'alue of the var-
ious mineral products of Mahaska county for the year 1893: 
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CQal-
Amount-tons ~ ____ ..... _ .. __ .. _____ .1,093,530 
Value ____ . _________________________ . Sl,727.7n..tO 
Clay-
Brick:-
Amoullt-
Building ________________________ 2 353,000 
Pa\-ing ____ . _____ ._. ____________ -4,500,000 
Value ______ . __________ . ___ . __ " ___ • 53,85i.OO 
TUe-
Amount _____ .. .... _________________ .1,125,000 
Value ______________________________ • 11,425.00 
Building stone-
Amount-perch ______ . ____ _____ .... _. 900 
,Talue _____________ ._. ___________ . __ _ 
Total ___________________________ _ 
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